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Sj^sUji 2 \i i _\ 



A mi\ jL*->^l ^yjNlll! (jKll (j (jjj^a.jja I il Lijl • 

■ I (jW it jvAVi II ,_^C j-oj (jLajJI (jl • 

.jji.S!l Loj5>o^.I Jjj mm jl ^2,>ll (j L*-Sj <jl (j^-aj la^-^ a' • 
.L^j d^aJlJI Ljj^-oj (_pJI Scj^ulJ jjja. ^Li iSjilUI S^SJt UilLol ^jj Uj| • 
.L&jLlil jl IflSjU* (j^-aj ^ SjIII (jl • 

.4j^jJ \A* v2jJjJ.I L-*I_5j rt (jl • 

.Jp Ja Y = SjjIjJI Uj^. n (jl • 
.£-j_>iJ| ,j <LnjS" n\n JajU-^ (j Jfl'l'lj i^lll (jl • 

J-oLaJlll (jja v^Lfljia (j^ (jj^Li juixuJI Jpajll 
.5 j-viiC- iLalill 




dli$i iSs'iLcl Sjj^jll vIjIjLjlJI J£ (j^l" mjjSi 4.U iimII ijjJaj (_g!,^"" 'J-Sl,>ll (j 
Ss3jS> jyl La j-lfl-ij .4lkLa. v2jIjL-«-1I <iit (j-a S.l^.lj J£ Ljji <jj£j I (j m ■» ^Jjjia 
(_£__>ixo cjljill lj-fi> (jj .(jjl* mi'm! j^-S (iwaljt" ml j\ mJ II jj^s (J'mU iLjJ^ajSij La I mm^I 



i_jjUvj g^^? i^nj 'IjJ^- SijJ-X-o v2jLLi^La ^-a Li'bLisLj I — Lul . 

vli2j (3-o .(^SJaia ^J^-j J-C- CjLa.1" Y*< fcjjSi Jl Jj^ajjJ! J^. (jjJ-lLS — 4 jj * n 

^jijjJLI! jJ^JI L^JJjJLxa (j jjLaJIj ^ I 0 Vs I 'ilil j it-i LjJI (^j-a jJ-S-J iff ■»" mj in 

(j* Jjj-a-> i_jLj£_1I IjjSi Ss!_>ja (jl J-C- OJJ- 1 '-*-" f-ljill Lai .(jjjj^llii il&j-usj 

3£ _^JI ol_£jb J-c. ^LuaUJI 4.u„ull A'WX p.Lc j O ^Ji ^iJI «iaL»JI iu^JI»j 

iiiLi)!! ol^johJI (jm.VVU iaWI Sjt.nrtll La! .^LajJIj ^Kil <> ^ J-c- iaJoHl) 

4-uaLa. 5JL=a. "ill ^jjSl La I (j a m l (^-a La£ 4-uaUJI Sjwinllj .<LjjLaJlj ■»!! 

... 4-uaUJI 3JUJI dJj j-a lUk. j fjjluij .J*_&Sllj jiX-SlI 4_qL«JI 3_u ,iu.II (j-a 



JjSM J^l 



ljLU2 S jiLill <j-a jU.\~. £>\^.j ,,-.1 1 1 (_gJ~J ,j , ia j\ Ua iLi^c dil J 

Mjl Ua Mj^" « «j U ^ ^A-oj tS^iLu^JI J^llajj Uq jl^a. (Jl l_£LS_aj-a LljLj 

^^.o dVs a * gj Laj tdLi^jialj ^Lal 4jLi_^ ,>^-l ^ a" ^» "^g t^jljJI jLL^flJI IjLLa-a 4_ 4U N|_tu (3 

a"-^" "i! 4 t-^ 1 1 (j£_l .Ls>l_>| d£jj j-o Ijjju ^ a" " ( _ s -a>j I fl nia'< i^ljl Ua II 4 U^. a 4->Jj 

,J dil i Luu^lfl idlj^ iiljKxi (j L^;' c3j1_3 iLgjKxi (j La£ <a2Lj Jj 
.d_>^ La ^ >LS!I jLkUl (3l Jj iJ^Lk)!! J-c d ^ 

4^ j^sJLl (JJ-JlIi Laji Jj&l J-C i - ^ ^1 J» alL d j^"'' Li£ lj| La laj) (jc « '■ Lul 

jLl^JI Lqjjj 4 a fljj j * ou mi a tdjJO£ CiiLlcl ^aJ ^L^o .d^a-jj djLi 4^i^jua (J_£ ^j^a^j 
I jl (j£-l iJya.L£La J-C l(jlla" jl L$Ic j-uj ^ Jjjj j ivTjLiaJ.1 j Cilfll-it'ltl SjLjdl 

N| (4ajaUII iZjIjljllSl^lj vZjL^j^sJ.1 grj--> C-l VTwnLj '^Llii dj^sJjj SjjLk j^j-a J-C 
(jjjii" im Liil ^aJ La£ SjjUaJI Ji-lj j^llH Si ^ ILs idj^."" djLi Ls'^Lkl dH> <*< < La J^J-i 
(j^ajLS (jl ^yj-xj li^J ^-"^-J- 0 'j^l 11 lP-" SjjUaJI (J>fij LiA .(j^aj^l J^. 

j j i,-iall jLkl iji-lj — f is' <j' lijJ^Jj '3.'^'-' cP'^' j j i a 1 1 (jj^^j 

J-C .(jjljllL iLL-a S_a3 4jJc jjp jd La 4jiLaJjl jl 4lc j^u (j-a ^jA-ij (jJ — IjjSi ^jjlill 
4^ La 4il^a (j ll^Lo iliaLal iljLUI ^-^ajis^l sill J^J.n <JL\il Jiixu 

.da^ Oil 



''I'u'n "ill *?(*!" (^j-a j-oj ( _ s -&3 CjjIjj SjjU&JI Sjjlj ^j-o Oj-lij IjLo 

,j 4j£Lu Q.iul .nflj i_yaji\ <JLa. J-xi jSl^JI j "jd^^ajj SjjUaJI (jU lift 
S_>^-° j^j-o J^J^- JjJJ I (j mfl'i (j un ml lj <(J "Q mi l J^a^. JJ-lJ (_j-& (Ljjl^-a 
iljLo-o v2jI__>^-o ^ya (j j^-JJ (_£^a-o Jj; 5 '<C Ji-lj dj JJ I fl >ri 0*< ijLxllI i_jjJ S__>^-oj lijLjJI 

(j^Liu LnQ\n (_jl JjJjaJll 4 Ij nij (^j-o Loj .SjjLkJI J| 4 uni d j -. JJ (jij'^lj i ( _y£*j$\ (Jl 
(jl 4_1 * (j^Ltu ^^-1 (j^~* lu (Jl 4 * mm 4^aiajj-a 4^_>^. dj j t (j^i-^ lu (_^Li .(((J-*-flJLi» 

— 4_*_i_iiaJI (jijl^ (2jI ^jjS> ljjS> i_i < <" .dj^."u (£.111 ^jjSi _>i-il Lojjj (_j£Ldl 4 j^jjlj 
HjLj 4^_^. d (^o J£J L$j|j ^ — 4t nt-,11 j jjjj Lo J£J 4_o£L=JI Jcl^aiJI fj\ 
lj-J-o» ^Jti lj-&3 ( j, 31 jL^I (J^-I*l ^^^5-° (J-° *^>^ -4-oiajj-o 

.JjLJLa. v2l2_d ^Uuj^l J-> il-ull Ijj5> . QniVsl (^-a ^JiSl (jjl* mi'm! (__£j jJ <"4£ 

(_j\_i (3-a 4jl ^ojSi (j-il" <l 4 t^-^ Lo S^LlALiLi 4j=ujj-o <<4jj-lu11I>> 4_aK CjjLuz (_jjl IjU. 
tj-ij ni'CU. Laijj ■ J-ij) ni'CLo I (j 0 nn'CI 4 < ULli-ojj II (jijljjS -^JJ i4_*_i_ii=JI (_jUl_a2 
jSlj (j-a — (j^-ail (j-a <pj (j^j i ^jjJa liio j^^J I ^lxJni\ <_> Pj-l^JI ^Li 

O mm I .^IjiJI (j C p jjAII ic ^jj oLi — 4j(njULuLilj 4jj_^JI (^^alJI SjJu iijJLxi 
4_o_U^o a (J^JJ ^ Q ^ , \\ 4_i^_jj_iJI ^jLfl-zsJl (j-° ^ P ji^ll (jl 4 0 ^ 0 

4_l_L^j*ill^ Ajlj \^ \\j . Qfl ...11 ( J_^ (jl^-° (J^ (3 ^^^J- 0 P^a-lAJI ^OJJJ tLLL-LC^O p^Aj^ 

^1 < int I (3-o JSVij (^ liSj p j i 1 1 3j *~ ''-H^ j-o^!l -csj^ J- 2 - — 

^^LUI Ijji dj-u (^1 Sj >?J.I i>-*-ll J-c- J'^" ■■■■j t II viiS^JLi Ijjji (jiuJ .41^.^ (Jl 

(Jl £4_>iJ! (j C p j-iAJI ic jvj (J-uaj iljjSi 4jlj-iI=JI (j^jjl-2 (3^JJ J '^^ it j^u Ja_>i (^j-o 

.(pI^I j ijLiU LiNlI^I IjA (> . il'.^j ) SjjlDI j I^Lo^ Y^^V , \Y£oA 

dJ lu ) (jl ^2^jj (jl P^-oll (j^-oj <(JLjJ.I ^Jjj lu Sd^aAj P 11 jj-ua-o (jl^ j^l IjLo 
4-oJO o (^-o Ciflllal ifljjiJI (V,l ji ifljjiJI ic (Jl 4jjj ...II ic j^u L_sLij ^jl ^JaLiJI 
4jjjjjS!I ioJaill j^LL-o (j i_jjUJI IjjSl (j PjjAll ^ijLn ^ (_JJ^- .L^J^_>^. 



ijjj 6j J CiLaxuia. J*>Li. £ya dijj ji.Lt v-Slia^- j (^^-u,) ijj^l iU^Ll 

j>Ti lAjjJI j! Jja.j j3a .P^a-iAll (j-o (Iff" 3a It-ia Cill->"i c-^a-uaJI it ^ ^ •, < \ < \ < \V<3 

ic AoIaj "i! jl .'/.• ,\ V&jSh <jjjLi2 iSj Jj-l^- (j liil jj C mi'i (■ jjAI! it Lcl^J 

Jlio Jl dill (J d IcjvA J-^l ^l^ I j! La J_£ Liljl A^lau ^ ^-fca 

as ij^Aa Salt-Till ifljjiJL^ j^ali "i! (■ jjAII jl oLxil -i^Li S^j^lU 3 Ma Mill 

jSlI Ij^a^axi J-ualjJI jL£ ^aJj -^Liil 3~> a J-£ iiLuill oLa-J^llL^ j^'nm 4jl £\aXi 
\ xl u La-a LL^jl "i ujjLSJI J^i mm 4j^all iajJLa \ u tuQ tdj~t*ia i_jjLS (jJ- 0 (J^ 

isLill 3£_>^. Jl iim'i J-ual jJIj cjjLSJI 3£ dJja icjjLaJI S _>^a (jc i^all 4j 
— 6 ^ojLi i o fl II JLkjj la ujj (3 cjl^aoj <^a-a fi^a ■ o 1 1 (jL^ ^aJ .(N-N Mill ^lajl) 
jl (j^aJLidl j^a t j^C I (j a ijia (j^j^H JjJuj Laj-u jjl — ^G"i!Li Ll2|-a ( _ J -a-uiJ Ja-tuj 

i—S'iLLi.Li — ( _yaj$\ £ja d_^aJlj (j-ijJI (3->J-^al_JI (j^>-j — Li-i-ll 4 > e J ' o 1 1 it (j->Lijj 

it (jl j^-j i N AAV ^Lc Jj^-aj tjj m K m La>l__^.l S j\ g • » 2 > j a " (j ^1 ^"Nll 

j 1 to a (2jL^ I jl Laj P j '-^11 ic j-jj jjIjj "i! ijij ',-.1 aI ^"Nl ^m-i. (j Lgjl j ^Ji C- j'-^H 

■ <jjj~>"n Aual^JI jl i^ll 




^tiJUII jjtijfiULlI jjjj LuJ 

4jji^jJ.I jiaS!l JfLl L$jlj ^ 4-SLAikJI jijl^js (jl J-t (j^jj CS^JI <4jwim1I Iaa* (N) 

4 i jj i^flj I 

4_aj2 ^jjSij i^jjiJI (j f-j .All it j*ju <La-i2 oLma. (j* a I jGlyaJI Ssjii Oaji (V) 

.J_ualjJI j] ej,n\\ jjiao ic jui (jt jialll (jAij 4-ijj i <i 5 1 1 jia^l ^ (j SjjLj 

(ji.LiuLtu'i!! (jjlj-ill j!) 4_uaLLjl 4 i i mjJI ^'ininm (jLijJij ^LjjLulJ! (jLiLii OjLxia 

•(l4J 

j^Sl! (j5ll -Sij^k SJLaJ ti^Ljj^iiJI iAjLiJI jbd! (j* ^I'SjS^. II (jLiLi cul£ 

J^o 4 -> i-> in I n (j 'i n SjUc J£ (jl (jja j»A>ll J- 2 - 4jI i— si (jjLLiujjl 4_>jILi£ i_i I t-Ti 

2 .5 U". 1 1 4j ic j,.'" II J-c (jljjjj I afrj U <5aa. J^. I j -° fljj l , .'*■<* 2 .5 U\l I 2 .^ 1". II 
<Uai. iulUI (jj£j (jl (^"^11 (>ai < JjSlI oli m Ijl 4jl jjjj jl iLnfl'Jt II ait 

La ^jAj — LajfcllK Oa in _d (jSU <Lki. <jj£j (jl (jf-olaJI (j-ai <4^liJI Cta m Ijl 

4t j^u (jl Sfljfl-i. (j| .lis. lis. Ij^ Lki. 4_aj (jl J^jll (jAS — JjiiJLi a I Tim! Lul jJjj 
4^ja> (jc jlilll (jAj l — illLlil j j mall jial (_£jj (j-iJ-ualjJI ^in^. I SjjQ f- j i n 1 1 
oLc juJI £ji= j 2iLua| (j SjLjjd.1 LjjAjjJa (jl (_yi-*J Lajl — Jj^sljJI jl f- J-iAll jj-uaja 
SiLuil 4-kl mil ^ (jr^O ^ -T^l <j^ Llaj(jan j La LkiJ J$a»j dLuk (jl£ Ijlj <4jiaU. 
(j-ajJI jl (jliil (j£. Lvaj(j6n (j Lts~«. dLlA (jl bjjSi tj^*-* lag-S <((j-ajJI Jx. <La j mS n 
(j| .(_giijt-illjLajj^JI £-L*-<Ii^!l jl g j i n I L 4-uaLi. 4jixu JJ_uaj I 'i aj LliSi Liil .LnfljK jl 
^tAaJ I ^ 'ijr ic.j-aJI 4-a^ 4J (j j*s"i <n t g j i n 1 1 itj^uJ iljLa-a icj^uj <jjj JJ «f(^i (_jl)) 
(jliLI (j-a j^ Jx. L^jLxjjj) it j-aJI ^i5i LaA ja^ll .IjjLllI jjmSlI jlal (_£jj (jjjjoljjl 
.gj inll j-a (J-aL)Gj Lijl >_ajl m"\ 4jl 4fljfl~> (J^J '((jL°jJlj 

4j3ljil J j^i nm j iuLAiJI 4j^jll (jjja Jx. pLAi OjIj (jl Jj -n j iLlaiJI (j-aSla 4jjjJ 
(jiJLflj .LaLaj jpijLklxi jljcLu (jKlaj (j<a j"i!l Jx. 
4 i^i'i (jlt-ij ^1 'int l <iiljj i4j^jll 4j_l£jj! Jx. Ij^^jja L4.I i mn ^\m\ (jl ( _ s -&5 »4 t-ij mj 



4_i£jll 6 La^j I J^. (_£j_a^ic ftl a^jl (j Sj-OuLi-a J-c'J-l ^ uajjJI <'lj^"~ .cj_iAJI 3-° 

j^jiij ., LS mil Jl Llila LijjJi ' J-c- 3jAilll dlla>j •(^~^ JSLAll j-l^jl) 

3I pi i^all Jj|j Jjaj C 4jjIHI 4lc j-uij P^s-uaJI dj^=vj £_oo ijLiol 1 ^-LsLsjl jl 

3JjL*J.I Jjia ' J I — <Gcl m i (jjiiLa ^aiSi Lo£ — t 4_LaJI &jjS> *G2j t"i ml (_jjJI (J-ojJI 

.t' = 4/c 

JJJ-° -lAj^ J-*- A*?^' Jjluix, j^^kla t>a j-oS!l jjil i_Sj£ JjlJ <^S!I 

.uij^JI Jl jj_uall 3^s c j '-^H I J » i ^jlll <LL>. jJI LAjI ^jjSi .iua jj i4-uilj Jjji <L£ jll 

as ^J-igJI 3,a£-> n-sag-ll Jl J^-i^sdJ 2 ,^,'.11 cQS jii" ml (_5.ii! vixsJI J'JLi. '^jj^-' 1 a 3-o 

iLja-oC jLtuil (jml t&jj)tV<a (J-ai .4 uojjjl Jj^Liajl Ci2o 3^ (^j-ll (jl^-il 3"° <iJj->"i 

jl mil (j-a J^aial JjU.1 jLuil IjjSi J^aJa 3j*s i m GLkjjj .(V-N J*S mil jJijl) JjLo Lojlj 
CiSaJI (3 jlj-ol 4j*bLj jl, US o ) Cj^j^j 4_i^j1! 3I ( j^jiu^ u^jJI JjIj t—Sjla 3-° Ja_u£3jJ.I 

i(jiij^Liii SJjLjui jJj~v2iuL_5 <^Ja^JI Jl jjj^sll JLSIj^l ij 3 .^nll 41£jim ml ^jJI 
^-o — l^ijjJi Jl Jj-ua .all 3 iAaIII I fl" ■» ^jlll SiLuil 3I (_gjj-<jj < Y o = Y £+ r V ttij-w 

.jLLol 0 £_hj — 4_Lfl!jll J^aS "■ o j^aiaj-o 




.4_l^>11 4^>j*. 0L2LII J-C. ^J^aC oL^jl ij f.j . J>ll Jn"*> . 



3-0 S4_Lflljll J^aS "■ a j^aiaj-o 3-° I fl"^J L§ 4 '-^ uJI au tul (_^jJI Cifl^aJI 3^ Ijl- 0 

^Ij ^jlll ic j^uJI J^. ijLlol 0 taLcjUall SiLuil aLo m fl < CtSaJI Ij-ii i_i u aa J 3! ^fl vull 
j^aiaj-o 3-° I 3 *' "* 5c j^uJI (_5-&o) 'C LaijIjS nj J t alL Liiljjjja. j^^jJIj 'L^J J S3 1 1 f j-iAll 

.t = 5/c 




j\ (UAiiJI J-£ t^l ^yaj i£ fcj i^ll A 1^1 u m l (£.111 Ci5_^Jl J^Li. <_SJ^J1 



4.JI J-uajJ (^illj 'S-l i^all JjIj £>J^>.j (_J.il! ^yj-ojJI jljil! (jJiiQ (JalsJ IjjSi (j£J 

j a tojjJI 412 j-ilxu! ^jJI j^ajJ! (jUj^i '-aJl^j ^ (>aj it' = 4/c 3JjL*J.I jSIj 

La»a (Jja! e-l i^fl II JjIj <LcLtu 1 fl"*l^ ni I Se-I^EJI t4_Lfl!^l! (_J^g% lu n j^j laj n (j-a .L^j1^.j 
.4l£.Ltu (ja LLsjI J^. J r\_tuj pLAslI! JjIj icLuj (jl (__;! i^^JLijj 

Jj-J-lLl LkLxLi <L£ jll (_jlxs J-C jjJj La J£i ' a.j icLdl J-£ jj&I j- OJ " I *^_a 

^ujj cQcLu, jV,! U.^ I. ^| <J ,Xoll j^lj jjjfl n.t (jj's unS iiilJj^ JUJI (j£-i jJ IjLs .4jlj 
4-i^LiJI fill JJLi ^- AS".t I (jxijJI jl <4jj3 C)l tiajj JjJCaj "^La ijjLLa) pJcljj 

4_li^ ^j| ^| * 4_j| gQJJ (jl (j-a 4j^Loj (jl 4jLuj (j-a Aj^Jj li&j -(^l •■• 

J_Ci j4 < 1 mill Ijj^a Jjij 4_s ^j^ixu-a ljjS> j! Jj-i i4j£.Luj 3jJ! J^. — La J-C — 

J.C pi i^ia II JjIj jjjila ,j^a Si II ^rl-tuJ (jl (j-a Jj .4 1 < mj <LaJalil.l 4^_>~>_ll Jlijiil 
i^ida t La (J^ (jl ^r"tVt ttt\ t^l (j-o_9 i4_Lfll^XI jj^rp mi n j^_aJaj-a (j-a (_£jJI 4_!Li£ j ^. > II 

JjI j jijlj '^ji^)" J- 0 ^ ^LJIj '<£-LuJI — *Lul i^all <j£ _>1! (jla J^. 

^'j C5J- 1 C^=-J .4j|j JjJiiL (j^l LkLiIj <K — 4jjJ ^vifllll Cil lla£.j i j-ajJI (j ^-1 .^^11 
JjJ^. (j — (j -Lki- (_$l dLlA (jl jji> (jJ (C-^yiajJI 4 IS ■> i 4jjJajJI 4o£.Lu ^-1 .^^11 

(J-C j 1 1 - j 4_L»jjJaJI 4oc j^ai j\ m i SjSl lAflJ I 4_i£_>J.I (_L4.lj c-j^ii — c-LiAiJI OjIj a lc 
l_L4.lj P(_jli (jl iJj^ (j-o Joii ^jSi (j^aj^l (J-C J_a^_all ii3l__>il Jj^l <nn (j^J .^IjJ La 
SjSIjII Jjj mlj <4jLaj 4j pLAslII jjlji .< <cr LajJI sLkj^!!» ^jjSi li&a .JlaLlj ^r^-tuJ 

.(jA_ljLa!La (jLi-ajJI (jjjjj^ <4j-aj 



j_oj C ic j-jj (^jjs Z"\ * (_gl if-j it-ill ic j-jj ^ 0 / V 4 i «\\ \ 4_i£_>ll ij j -s "i 

:( jU JSL4JI j Jiull cliLJ.1 ABC cJl^U 

AC 2 = AB 2 + BC 2 
AB 2 = AC 2 - BC 2 
c 2 t' 2 = (c 2 - v 2 ) t 2 (1-1) 

t' 2 = (l-v 2 / c 2 )t 2 

t' = tv (l-v 2 /c 2 ) 
jljJLo Jim Lq-^-o (j^-l t r ~ t (jLi Li_L^Lij ^1 iljj^Sj (jLLo^JI ^^Ltujj 

j^jij Sjjs ^l (j (JfctSjjJI 4^a.j J^. i<Gl ^yjjiJ IjjSlj .Ij^jja f-Lkj^ll _£jLj JJij V it j^uJI 
Jajjis Jj-*j j^l Lg-La J^-J^-ll Jjc- I'm If ^it'n — "Alio iUUJLi 31^. j — 31^_>j L$ji 
^JC ,_i i ,,i .SIjIUI JajUJI vIjLcLuj CiLcLuJI £J-a^. £-a L^Iloljja Jj-»j ^ LjjLcLu 

I ^ « 1 1 ^ 1 jj V sl 1 ^^JLtuj *^ < 1 1 ■ ^ i lfttfl 6Jc l 5j 4_ijIjJI jj- 0 'H I 

^ <Gl lj-& .LlLaj sLAiJI af>l_>J 4 t mjJLi (j-ojJI i_s3jjj SjLulj . I j a < n (jj^j 

ilSlUa j-ojJI (j j^Sj (^ii J-iisJI ic j^u i_jjLSj ic ^jij jiuJI (V^a pLAflJI OjIj 



tf jJI oS^JI j l ^UlaS yill SiLJ,l ^ BC <4j3I_>J,I Jj'i.iin jjtv,„ (> Ji^i 

r-1 LoiJI jjIj j^J^Iq 2 uJI LflXxJaja ^^iJI 4il .nil AB LqI 

i ' 4 in a'l *LLxi (^l ^jS> jjJaJL IjjSi (j ^yjj v_uLsJI .Jj^l J! (jVm l in jJi 

■ UVV f U ^ Ifk ju ,j^h J£_, ?J_*jJI £%JI j 13a j.lVn Ja .ciLjjJii UliS 

.vIjLj_jjJ.! (^-iJ ^JJ^ *— "J J-C- ' SaI^- (j ij^-"' J^"'^ a (j ^-?.>?-^ ^J,^' i^ij-a 

CsO <jls-* ^ * X ^'^ bjSh Jo-tu^lLa JJ(-ij tSjQ"< mn ^rt-t 4iLi2,lll pLn < in~> II &3j5> 

(J| ".I ~ ■ ...^ II fcjji CjJilj .ji if-il pi n i rn-i. Jl J I a (S-ljLUI (j J >1U J-C- ^ > ^ 

•j^^M LsijAS it j^uj il^La \ 1 SsjJai CS,>>I-1 jL""> (j JJ^J-a J-C- d>=vlll 

j~> ll 4j£LtuJI oLjj-ill (j-o CjLjj-ill 6 3j5> j-a£- jl -A^-J ASj • f- J i o 1 1 5-C _/>JJ (j-o 

(j idJjj ilal'iSS'i ,7il ^jlll 3JjL*J.I La>LL»ijj ^jill 2^ ."-.II U , ,^11 . 'Mug Y^,V 
U 



vZjLc jUal (j iljLxll Jjn^'ll ^1 A ^V^ jiLc v2u j^-l iiuaiLLa 4-> jjaJj (jj 

iSjjLta (j!La Jx LajSjIj^l i~i ■» i t^j i^ClfljLlaj-a j (^^IcLuj 4-jl ■»" mi ^IL <iiJ iCjIjjLLaJI 

(jLjL&j .gijllillj ijjJall! (^jO Jjja. JiljJ dlla> (jl£ ilj.la~aj .(jisj'i!! J-C <_£ji^!_9 
fU=u^!l 3JjLsL-a 4ja_ua I Q * J^Jj i^-a^Jj (_£_>i-l <_jjLaJ2 Jl^ isLual^ i(jljj_>^Jlll 

j » mi 1 L a'i 1 1 t4^j^."l I 4_i^>ll (3 P- 1 1 (J-°,>^ 4-X^l^il (J^1 gj ft ' S 1^ Lljlj 

(j^LLJI (j-ojJI fLAiJI jjlj (jjl i_sj^ .4 n ut-ill <Gc j^uj j-oj tj-°>l' <j' fLiAaJI jjlj 

La C^a- 4-iLa <sLuaAJI JjI_>J e-laaj _>xu (>ojJI (jl L=u 4j! JLLj j3 '<jl^JI (j 

(j! o^-oj ^ J-t dlla> <j! o^jSlI J-c 

(j^Ludl Li(j'm !^ya JjJjsJj (j-a j^iJI J-C (j*S ajj mi t^j^. ft-i 4jl ^jis fLa-i^xo Ijii (jj^J 

^'liol <4_n mill Ijxo i_sJLkj loAj .Jo5 iiSl^l J j^i mn J^Llj Loji <4^^aJlj jjIj 

(jjJI — ill jH.uJ.1 Ioa Uj^Sj <pj (jaj i3ii.ni 4^^aJI J£ <4jjjin3ll jJaSlI (j 4jl 

fLAflJI jjlj icLu (^1 Jl <L2ljil Jj^i nin ^ 4jL> SJjLSJI — ^-^j- 0 jiij 
2-i2l_>il Jj c i im icLtu (^l Jl JUL sLAslII jjIj (j^l-^ 1 mi i<GcLtu ^ LLul ^j^-j J-c- ^-uil 
LjjjJ ' :Jc-Lojj as laiai ?ljjs> (j^-aj < <j^-l .4jc-Lu ^ Lkjl ^^Li Jx. ^ryj" 
! ? ^^i.'i! I (^jjs LLul ^j^-j J-c Li(j'm Saa.lj i^LlcLui 

illSLuaj ^jJI Jjjl'ij '"II (j Lijl dlj-ll. 3K mi l £>3jS> S^jUJ. ijjjjll vZiljlaiJI ^ 
Jj^i mnj fLAiJI OjIj ^jl .i_i'l-^. Jl I i'i-^. S j-OuLi^i (j^JlcLuJI SjjLLa J„l I '1 mJ 

iiljj aic ji.S!l LigJLo ^jjjs. Lnfl j'f.Lm Sjjaljjij JjlslILi LoLa Lcuj SjSIjII 

jII (jl jl^ '2 .1.5" ,„^ SpI j-a j-a^Li ^1 tfljl I » .U* .... (jj LcLgjLi iiL^ jJI 

j^jJI iifljill is jJL-a iiSl jll Jj\ ,,,n jjjixuj I "i . » . llflikjl AS I J '"' a J-C ^jlll icLuJIj 
(Lojj 4_ij^_A SjLtul) Lq £\9-* (J-° SjLujI jl iajjl (J^Lk. (j-o tfrl lAflJI JjIj 4xLuj L^j _/\_ujj 

4 ■» l a yi JjJjaJI 4^^! j-A^J-o <j-° JS"'i" (^ tJlxS^J I (j-o I i^ii i cJaj i" m l SjLii^ll (jl 



<£.LuJL iuaUJ! SpI Jl I JLSIi^l <2»3j SiUaLij .4_a2I_>J.I j£_>* j 
lla> lijLLa ^ j i^SlI <£.LuJ! 4U ^jJI viiSaJI uL^ <jjl <SjLii^!l 

.5 _^iiL/s iijLLa (j£ (JJJjJj i«<LjLu^ iliac ll (jc gjLj dljj^ll IjiSl (jl 1=^>! (j£J 

iiiLu^. 4jlnf. J'iLi. !^ya \±6> d_>Jj <jJ 4j£J i<GcLtu 4j Llajl j- 6 - 

.<Gc.Lui (j^a <G_*_iLa SjUul ^l,^" miLi 
(_jjJI ^ji LLa. (jja icLtu (j^-lll ^^aAj <<<-La __>i_a La_£_ya "^Ij^u ^jj (jl IdA (jL"i (j-a 
icjl^a^. <J (JjjjJj i^'na Jljj-uill ligj (JjjjJ ifcLifl-uaj (_gjJ! j-ijl '< i mil Jia (j ((SfJa-u 
j^uH p\ f^iflll JjIj icLu (jl LaLaj ^ i-> ii-ill (jja i4_i2l_>l.l Jj' im jjtVm (j-ai 

(^jjJI (^jjSi 4_i2l_>ll Jj'i in n 4£.Ltu (jl LaLaj gjja_uaJ! (j,a tc-l i^iall JjIj jjlVm <j-aj if-Jajj 

.JjaJI I3j3> ale- jjs^II <iJ JU (jl Li-iicj .f-Jajj 
^Sj ■ S,/ (j Mill «(j-i_aljjJI 4 1 1 r\ r n » Jjlflj LaAj .Ja II IjjSi die 4^ JLi ^A (j/a liJLiA (jil 

(_5jj^jii iLoj^l (jl 35 15~> (j-o yjj Laj| La jaU= ij iLiajLjLllI gjLlllI (jL ^j^lll Ija 
(jj Sj^aJI ssj^j SL^jjIjj (j LoJla .iLa-jJI iiLgj aIc idJjj <,i_Jk.LuU i.jia. J| 

<j5Laj Cuij (j^ajSlI iilLj J_aJij — 4lo Sjjt ill i_j£!j£J! .1^! jili (jl OJU 

jj . 1 1 (jjj (jL$ I 1 1 a \ j I d . I , ^sl I j a, ...'ill ,j .^iLi-o j ,_^c (j^Jlcl mil iljULa 

4j^jII Sj^ac jicj .(jisj^l J^. _>i.S!l JJ=>j Laji iLa.jJI ^ya^Lj, LoAO^.1 i^jualjj 
j La^jl <(jj| «LaIp (j^s j-i-i^sl La^la 3^ (jj^J (jl (j^-ail <j-a ^jy^J '(J^J^I J| 

?4j|j ^ajJI La^jKl (jl ? jiSl (> ja*J1 
ijjj^." i 4_uaLLjlj A S i Min LaUj^J ij^^^jJI j2lj (j-a Ll^^ ^^?"^' 

(j* Ljj igl f^flll JjIj jjJ olj^aiil isj^i .(^jjIj jLoxi j jjilil ^LjjJ.1 

S^j-vlll vijLi jjII £> jjj> j .SjlaJI 3 US'i Jl j jjlj j iSjjIj ^US" ^ i j-CLLl! (j I ^ '< j ■» < 3 US'i 

1 1 (j J-i^.j £jJzjj!> (j JlA" (_jJ.1I vZiLj^jll ic_aA^_a (jja LLul ^a^-j J-C j^jlJI (j i mi" 
jjc 3_i2ljJ.I Jj\ Min 3x.Lu (j£ Sjji.Lla (jj^* mi ^jlll ^jjSl fLAflJI JjIj 3x.Lu (jl Qi\i IjAj 

.3jjLUI Sjjiil S j^L-a (j^JlcLuJI 3jjLLa 



■ ' ^jJI ^aJb i \ .^Ijil £ya Lii-tu^c) 4 \ i n\\}\ Ijj-a Lj_3jj2»- Lul (jj| IdA ^yj * ) (J& 

i_i l iua ."i! :^j5> <_jI_>^-1I S^^^aJI fcjjS> Jj>iLi I (j'^^a. v^liajl (j-Gc LuJ I (_jl (j-aj iLsLa. 

(gjj'^all jLk^ll Ji.b (jjj^^all <jjj-ual_JI J^. Jaii JjJalj IaJ.1 IjiSi J j& 

<Lc juii Mj^" ) (jl^ Laj_u (_gjj) i ^ a ^g_> "^j^a J^-^l (J^-lj f-l ■ fl 1 1 Jjlj (jl^ wiiLl 
^Sj^aJlJIj ^JlilJ^I 3 Wi\ SlC ij£ _>ll 3£_>^ SsUjjl (jn<Tj ^^fll S_£j£ «(j£J» 

<j! iljLk <£.^i3^a sL^I <__;! ^Li <ya (jlSij <4j^ ^J.1 jjjjl^ J^-U ;> jj^I (jl£ 

SJli SJjJs <L>^-*-? <4>J-*iLa (J| sLAflJI JjIj JaJLAiij ,ik2Lui 

(j^LS Jjjiali ^ (j-aj i(_gjj ia< ^^Jl^j-a jLk! Ji-lj 4j£_>ll Jjij <^t_jjlj if-ill Jl ■»" ni l 
ivliSdl iLk i^a II isjLkl Ji-lj JJa (jja ^jj5> i=Lfli -i^-lj J-ualj • ( _$jljJI jji^all (j\a_u 

pUaj^l iljbj-a J*| u U" b-A^J S-iSU^I J^j Mio Jja. (jj^-> I3*s ftj .<Li2l_>J.I Jjjjjjlo 

fcjjSi (jj£Ltui <f--Aij sLAiJI JjIj icLu (jl Jl (jfil-^ Ijl ijij (j-aj ij^^jja^' 

L^J j-o (_5J.ll ^jl "i"ll SJli i_u oui .Sj-viL-a (_£j£.Lujl1I ijjLsLa Lsijja-lto (_jjJI 4 -> j"'JI 

.4±A*1I JaJj IjfL&j i<jjJ-ualjJI ilAJ jJaljlJI j-ujljl tgl i^all OjIj 

jLk^ll Ji.b sLLiJI Ja J_>i. <ul d jOj pLAAJI ail _>i .J3S!I J^. li>?- J^j 

(jl — UjLEIj — jjjaiiuj 4j| 4 fl tS-<. (JiflJ-i ^ idS^jJI 4 ht-i (_gjj 1 r-i 5 II 

lift (jil .(<J L^al.^'wnl 4asl J/wnt J^J ^jjl ^^iJI J_t) fLkj)!l iljbu= ^^Vwn 
<GLil jllj (jjs f-l lAflJI OjI jJ (j^-a-i lilillll cjLii jJI jNl a ° i jJLl 2 j 1 ,j 4^ 

4_lik.J (J*iLk.^ .4H^LtU (j-0 lla-ll ^J^. J jJ_C _/tUAJJ 4_Lfll^ll (J^J_4tJL0 <^LtU (jl Jl (J^ll^. ^ (jl 

Jj c < mo icLtu (jl (Jl (j^K < (jl <GLI in-.. j-2l_; (j-a pl i^all ailjJ (j^-oj iSjjLUI cjLi^II 
ssUJjI J^. ^Sjjj "i! ^yj-oj-ll c-Uaj)!l ^ajLj (jSl) 4IcLuj 3jjULa J&\ lISj jiiG S^SljII 

■ JjjSi P jjis (j (Una jj^al jj| Jl 3-i-uij 4^ I icLoJI ic ^jj J^. Lajlj _y=J! 
(j-a (Jii (j^ (Jj^ mJ I La SpLtAflJI JjIj 4^Lto "3.* " CJ^ 4_La|^ll J^aJ "■ o *LcLtuJ (j^-aj 
4j£.Luj ^ t m* ni 3-i2l__>J,! J^aj mo icLui (jl Lajia i_SjJ(j (jl sLiAflJI Jjl_J 4j (j^-aj J-iJ-tu 

JaJI Jj^-Lj I'm !<-. (jj'sj in (j£J .diljJ Jjj-<^ dLusi ijajj <jL^^!I ^Sj^jlJI 3J^j SjLgjj 
j_c (au^ll) ^LuiUI Jl ij (jl CiSj Jl d2-aI>UI <La*1 (>KJI 



<Lfc ^oj (j- 0 (3^ ^^-^ (-1 -J-iAJ u^J^ CJ_C}-U3 ^iLtuj d Al ,Afl 4_l^_ya (jl (Jjj^j 

<_5.ii! t (j-ojJI oLma. <Li2l jll J^gJ mo ^ <U*. ... . S (J^J^I OS? ^il '"Uj V <Li£ jl! 

«^.U* .... .t = s /u (jl la ■ '"j .<GcLuj — * La£ il=* jJ! <ja j»" mm (jl (jis JLall (jx> 

t' <Ll (j^aUJ! (3-0 jJ! (jl JjLiJLl Lii£J -.1 ■! ...^ II (Vpj I 4-lC^jill fl j^.1 f-l lAill 

(jJI '(jj| .^^j-J-GjJI C-UaJ*-!l U LU * <^Uj_$ i4_LfiljJ.I (J^J_4U-OJ (J^LkJI (j-0j\U i^^jl "I 0 (jJ 

Jja (j^cj^-i (jl J ' ^ " ■ " 1 1 (j-Q 4jI_j -i^y^ J^&X\ (j£- J*\* ft (3 (J- 1 ^^ ^-1 1 a fl 1 1 JjIj ^ * 

Jj ^ (jl gjuj (jl (j-a IjjSl Ja — 1 1 C*S_jJI ij V «Lc j^uJU 5 isLuil «Ua 

^_l^I_c>JI (jja . 4 n m 1 \ 1 1 Ijxo jjj^j (jl 4jLui (j-o <ljda~o Jjjfcj .cJj-is-j-i (jl^ (_^3-ll 
<Li2l jll Jj^wiin (j-a ^ (j^ f it j^jjJLi I S I ■»" n j-o^l (jjjjj ? j& Lo <j^-J -La Lki. dlla> (jl 

Jjl _>Jj t (_yaUJI <j-aj 4-i2l jll Jjwnt (jl LaJloi .^j^jillj <_><3j^l 4jl 'iinJJ mill 
pLaiJI JjIjJj 5 iiLuuaU (_y3UJI £>jj-Wj iiSljll JjlxuJ. (jLi t' (_yaUJI 4loj sLAiJI 

1 qI'-^I (^iJI JjjdL rcjI^j^JI ?(jl!iLJ.1 . 41"-^" ^Jlj^ s' iiLuxdJ (j^sUJI £>_>jjSj 

IjjllojJI 4j 
:el i^all JjIjJ 

5' = ft' 
5' = Vt V (l - v 2 /c 2 ) 

:ii3l jll J/wnt <jU 

5 = vt 

5' = 5 v (l-v 2 /c z ) (1-2) 
(jajJIi .uSjUl Jl J^ua^JI (j-aj (j 4jIj^ c^l sLkAJI aSlj a^j "i! :c5>^l SjLaj 

jjl^'tn jj^s i4j3l__>J.I J^j mo icLtu 4jla m (_jjJI (j-aj-ll (j-o J2l <GcLu 4 La m" (_$jJI 



<_ujLaa.l ijjjl pLAflJ! JjIj j^alkLa ^ ila.jJI ^yaj <_}j£j <C P J-uaJI it j^u <_j-a /IV LfcjOS 
4jL ^Jj gl i^all Jjl j £i <ilJ j J i<G3 ji" .til iLa. jJI <j| ii2l _>ll Jjjmio J^jij ^jjJI <>aJ>JI 
pLAflJI Jj|j jJjiij c£j jilj ^LujI -la.jj <jiJ <j-°J <"~\$ is Lull. I (_ujLai.l 4_*jjl £-la2 
^jjSi ii2l_>ll J^liu-a Ijjjjlj mjj LaJj-a iLjji i&j l-i S 1 1 isl mull fcjj.lfljj 4_La._>JI £y*jl 
■ is! uil l^a ^j- 0 ^!! (_>gaj iam ^a.^1 
l_>*jJI J-t jjJj ^ icj^uJLs .iu mill SjjJaj J-C ijjjU.1 gjLjjJI ^IjJ Lig-ij 
4 1 uu Mj^" . ^i^ 1 J^ 'pLiAflJI JjIj j^aiaj-a (j-a£ '(jL^-ll J-^ LiAjI (.s - ^ lL^ " ' uia.^a 

Jj ii_jSj^JIj (j^sj^l d*^ is LuJ. I J-c. Jaii 3.'^'.' '^A3 -(j^la'j j] < U» i,Vi_t 4jJI 
J£ ol • J^JI criJ-^ H v^J^' J^-Ai "'-"^ eAj^ 1 J^ 1 

4^ jaJI SsUJjI Jx SjjsLjljII CjLsI mil Jjua I La ^jjSij i ( j^al£jj 4^ jaJI SsLjjl (j olil mil 

.«JI_$la*-!l _j a I fl " » p miLi c_s_^jlj S^j&LLkll 6JAj j* .-»" 
Jx. Jj1L> J).'^ 1 '.' pLAiJI JjIj Jx ^.'^''J La tiu mill Ijjjs J'iLi. (j-a ijjJaJUj 
Lg_j <jj j -N JJ (_s^H i^ J^Llj .(jfila"" 4_ijM 4_i_uij <jj j -N JJ (_jJ.ll CiLsLuilLs iil2l__>ll Jj' run 

3£ j^lll jl\ JjL jjjj-u* — c <■ ^All {y> Y.\ V iiJUIj — ijjLAiJI 4j$ ^ll 

• 3 s iLk)!l iuala Jx ii^Lui CuL< ^ja. JutAJI Lj-l^ °/l 4j3I _>ll Jjwnn jjl^i'm 
JjIj j (ii-^. Lgji Laj ilgJjLj"^. a £J-a^- J-C Jj iLsia^j ^j^^l J_£ l_^olLa IjjSi (jiuJj 
j ■» mm (_>J pLAslII OjIj .(o-N J *s Mil l jJ=ijI) I Lai iri'm aj ma . j.Ujmi jl^ ipLAflJI 

(_j-a ^^jjJI IjAj • ij o I a" (_;jJI jjSj 4 Mia'i fLAflJI Jj .I i*s Til's \ n I^jIj (_>ujJ LuS) ^CjljJLs 
SsUJjI (j I (j aa Jij jl ic-l i^all OjIj J ma. Cjljj dllj (j Laj Jx. jjJj (j^alfllll 

JjIj jl i?n (jj IjSl^Q i i "-^ ll ^ a £-a 3^t9-^l S J*-^ 4^a.l mi a ^lja>J ^ (J -0 ^ i4^^aJI 

Ij A l u ui^g '4 ^ JaJLiAjl j\ja 4j .^j o (3 £(_$uj (_^l (jl «(£j*y> 4^1 LaS^ <e-(^Ijj pLiAaJI 
Sj^j uaJI Jjk.lj_uj ^j (j-°^5 il ^ Mia*i 4 1 mi'iILj t mi 4 'i ic . S^a-^-a (3 Sj^^^a^all 4 1^ 1 mil ^jl 
iLu jl\ oljLm^l mi lj<ftj iia.llll ia-Lmll jliLa (_ui 

JjCj .pLiAflJI JjIj L^j ''Ij^" i (_5jJI ic _/uill CijL^ La^-a g I IjjSi JS^ 4 . ■» ..U jj,| Jl 
da mi (_j-a J3I <jn mi Jl 4jaj\_iAla ijjl it-ia II 4_i£_>il ^j's" mi .Pj; i^ll ic j^u {yi cjljls^l 

^ u' C5->i (l^J ' s c?^? L3-L4.IJ J^^jll pLAill jjl_>i I3jJ> .g^all (_y=_>iJI 

.(^yajjJa j^L Ys\ mi 




(^^J .Lg-ljJa (j<-ilS"i \ j! iic j^u-a al t-^Ti Lajjj 4_i^_^J.I jLcoj 3j3!__^1.! Jj^i mo <LiJ! (jf-iK i 
?4j^j-oil SUfl'ltl Sjj-uaJ! j„U~ m La ^jjSi !jjS> JjS> 94jMf "its «£>Ijj» La !jjS> JjS> 

4 1 1 d ^ Ujj 1 1 iLaJo l,| ^^-a uJ I fr^a u^JI (j^^-J i(JL\l! (J ) J "■ jJ_C t4_La cj/LSj 

J3l Li2j ni < m (j-°J •Lj-O^.S- 0 ij^ jjLuaJ! Pj; i^IL SjjLsLa I (j ■» US J J2l iiLui/a 

(j <K J-i^j ^jJ! Pji^ll ^ i-^JLli iii!_>£.jjaiJ! S jJ'Cill (j La .J^a^^aJI (j 

vliSj (j jlkj! j3 S_>i.Jil ^ P^ajiJI (jj^J (jl -AJ ^ iSJUJI £sjjS> j v^iSaJI 

fcl^jj La (jLi t^aj (J-°^5 idj^^all d \ j A. 1 1 4»ajiLU Sj^-i-£S ■ flJ^J "■ p-^a-iAjl J*\* ° 

3Ji~J ,j 4a1c jOjj La <jjjjJ .i^l^jj^iJ! Sjj-i^aJ! (j J-^ mj Laj <<Li|jJ,| JjS inn 

YY 



5ju ^SJ iJI^SlI ^^""'j ^^iajJI fLkj^l (>a ,3^ ij mill j-uiJI . a.< Lulj 

4_lAij I Q ) Q CxEilal ^jJt 4_i^aJll! (Jifl (j- 0 Lij^J .(j-a,>^ ^4-* ^jjLIj 4_E_i^ia 

ij Lgi jjsi Jl cxLoj Lflj'j iS-uLAiJI 4j£ jll 5^ £>UsJil J^. j-ac £>L=Jil (j ? ^jjAII 

JjIj i la-k-ioj S jll 6 jjSi iiilLL-a <L jSlI jj uolil .JJ-=J.I i^-ajJI (j jl! i °" 
Cuau i<L£jll i Si^i'ia (j loJ.1 ^ J-'Ai^ .(jAjlill P^a-iAll ^ i^n fLAflJI 

p j) ' Al l ljj_ua»a J^liaj .P j) . A 1 1 a jj-o ml a CjLaI lu a ( J_C (^A-C^a-A^a-a (^>A_flJjfc i_jo-l^ 

SLa^jijjSi Jl (jlljiAjjJl J-uaj ^^La N mil j-lijl) Lplj 4 III (j P ^a-ua ^"i uojj 

J»c ^al *4j_i£. CiSaJI (3 I Q $ $ ^3 Jl I o j I 4_^_l1aJ1 ^^a^J (J -0 ^ 4_LX_i_i]aJI 

.pLAflJI JjIj £sl jj La£ i j£> ljjS> J*s mil j-lajl) (^ysljlxs *' 



€p ]j i iij 



£_S,ljj Lajjj 4_i£_>ll J^. (_gj-> i La .iuajj li>^- 3-i2l_>il Jj"l mn fcljj (_J.UI La ,_^J 

SjSIjII Jjj mo <pLAsl1I ailj jLi q\all lia V-\ J^AJI j-Ajj SjLa 3j£j1I 

•((0^~^ ij-°L>"> J-C- (^1 i4jlj jS!l (j La^jjd^a-a jljjLij Laj&a (Iff" lAjill 



a ijJI ^jC- IjLa .L^-flJ A <jl (J l^j (^5-^3 4_i^>ll S^k-^-o uj^ifiS 4_£jaJlLI 4_u^_l11I uilj Jjlj 

S^LlJ! Iia> mi La .((<_>) V-N J< ,7ill) lfltt-,5" J Ifljlc SiLux, Jljj •>! Jj .Ljioai 

4_fll in n S^^^ll i-_j_a-ua 4 ~» j H p-^a-iAjl A t^,\\ ^Lal <4_i^I^XI (J^aJ-tu-a JJ) a jj-a 

.3 iAjoJI JjLSJ ^LaSlI J! d jL\ S >^^a j ^j-uajll ^J-a^JI jS! iLg-tkiu 

.((^.)V-N J 'C gil l) I (}Vm>S _>^Lva CaSj 

0) 

< gnrTfl HO i i pi 
w 

< gnfof|| ffli i 1 1 
w 

La SJalj (j (jLtflJ J-^ (jLaiiLa ^Jj^sIjJI ^ Lalij 4j| „W '< I j^jSij 

il>di,w II (j-oljj (jLiiuj (jl > "i! Lo^jLi <(4_i£_>J,l 1 iiAVia (J-o (j-Ti uojjJI SjjLi-o) c-LAflJI 






(j J^^o J-ualj j^iilo (>o 4jl . Qj"V< (jl LiJ '^21^1 (j -Xjl ^A^' 
<j-o$) 4jJ id^ll 4j£_>l.l (j-a £j*-ul (J-^ " < *J^J-° (JJ- 0 J- 2 - itJlj (_gjj) id< J^ 21 ! 

4 iAjjJI (jl jjn in <(flj^JI J| <iJ j -n Lgjl^j 4jJ i<ijl 4j£_>ll ji.U"i in ftjjtVin (jja 
— S ^k.^11 i a d , A i \ 1 1 — cd-ua^ 4 j^ j 1 1 4lajiLa <_j^_ua I 

.(j^ajSl! J-C J^_jll SjSIjII J^j (ii n Sslj La JUJI 3 «->jJaj ^jAj 

' l- 1 ^ (_> ' * \s i^ fllSn 4 K ni n ^AJj (jl 4jLcu (j-o IjjSi (jl JJJJ 

4_l"iLi. (j-o Lo li 'i n a^JJ (jl (j^-°ll (j-° (Ja .^JaaJJ SjiLi <ji -. < ^^SJj ^iici 

^ ) Q ijjjj^-JLj (jl J ' ^ " 4mm 4jatiL*_j U ."j ^ (j^j-J^- 1 ' j" (jl IjJfc u m 
la ^ J| 4 * mj ~ ^"^J^ (j^ J iajJI (jAjLi *^jl i i * (jl ^j^ la * m (j-O idl^JI 

(jjs j^l ic j^uj i'Ij-.* II d \< * » p^ii "i! < ( I S -..^i 4_<ii3Llliu La j-aj) g^j^' J- 2 - ° •" 
j! — L= SjLil <jj£; <jl ij^JI j (I) i^JI 

■pj nill ic jjLaJn "i! ic j^ai La^jjj <iJ__^>Jlll ,_^c IjjLS — ciLajLlII _>^-l ^^jj cs' 

ulAJj^sJI (l^J ^AS'JI CtS^JI jlifl-o (jjal"-^ J j2 (jjJ-ualjJ! (jl ja^j lilUJI is 3j5> (jj 

in < (3,,5^-j Cy^- 1 — ■ 5 i .(jljjjaJI 4Jij c^j-ll i-u^/i-ll J-c- (jj° '" I t j° , > 

(_jjj| cj-ij Ji-ll J^J^- i— s'iLi. I a\\ < (jl (j^-aJ i_>i.S!l J-C ^jIj Lnrti^i.^! (jxuJ 1 1 d fl *< o (jljjja. 

.(jiijaljj (_jS! j^-j ("II SJLi. (j >jl ki'-^Li JjJ i4j LjlSj 

Lia^. Jjs> 9ji II ^ (jjjj^sl^l ^1 rJIJjJI 4(ji.lj^ j Li^JU lla> (jl jAij (jil 

J ' ^ " "'II (j-0 ^1 (((JjLflJLi (jLLoljJ-0)) 4_1^>1! (3 I O ^ ^ (Jl (J^J-lAilll (J^_Lfi3^ 

gQSjii" (ill (_gjJI « j ■» a ll» cliS^J! (jc Jjl dull * "• (jxiij (j jjij .4J 0 *' * " Jlj ("ILs iljji 
(jKilj (jLjJI ^LLo (jl .4^^ ajjtiJI,, J^kJI ^jUI Jl ^Jjl il^JI 

f^iJI (J| 4 i mj 4j£_>^. i^Ji.w" J-ualj i4jjju Jj^alj 3'-'-^ Jaii ^'na (j-aljjJIj 

.J-ua__>JI (_Li-a 



0 



.((^l^-ojJI J=Jaa_o» JiJaiJ.1 IjjSi J-C. jit- . .A-N J*S mil (j (jiajjJlll^ UUA. ^ 

isL^L ^Kii 25rm\ j^U^U jbuSlI -Li^ J iJliil J 1^1 j 

4-lj|jj 4^. U mo i2jj J-C- <ia£- J<~»"i m \ i JUJI 4jujJ=u iljjSl ^1 ilj •<_yj-°j £-?L> JvJ^"" 0 

^1 iilaaSlI J-c LLsiLljl jSk^ij <(^l£-U jLjui (>> ^joju ^ ,^1x11^ lj$Jj .jL«jS!I 

n Cj^ J"^' I La i^Lla <(3j£-> j2 (_jjJlj x' JjlaJI ^yj^-a J-»-> jljJ-o! J-C- £-flJ 

.(^oljjJI >— si m^Tl ml 2 i j " ,j ,-./.. ...I j^jjJI C- J'-^H 4 ■> m I jljj-al J^. l-£J_>i.J)-o_9 4-l£_>ll 

lia 4j n „r. jtbiil <j-3l^l j -(jA^jJI ojlIJI Jiaj A-N JiAJI J_c cAil ^^Jl o^-l 
olo^JL .kkiJ.1 (^-4>UT>!I ^ c^Lj 3 i> lv '^°e 1:uSl f ' i> ^ ct ' • A 4 JI 

,j j.tijlxu ^yj-ajJI jiLuaJI 4^~>l ajc- £-flJ ^jlll C>l.l^i!l J£ jl .iiLull Cil-A^-j ilg'nf. 



.ct' J3 =d\ 

f. j .AnII ^" Jjj^sj (jl^-o (jljJaJj Bj A (jllkiLlll .Ct = Oj X' = 0 £ya jic 

J^. (jLtflJ ^C5J^-I SjLajj .4j!j IT' ^ylajJI ^jjlj^^ll (^l^jLiilj Bj A j! J=Ja~J.I j 




YV 



^j-ajjj A-\ J j\ Mil l (j ?ii3ljll J ^J tun fcljJ La£ ( aS^J. t Jlaj ^,1 I \\ If ^ 1> lu i 4j*s 

.lie. ^1 d,lo^!l J£j .<a2I _>ll J/i„,nj (j^UJI oLula^)!l ^Lki Jl Xj ct oU^J.1 

(^ya) x' j^a^-U (^jC- 4 a I" n f»j5 i viiJjaJLtu (ii2l_>l.l J^ aj mn tVi n (j-a) X = 0 £_ui^all 
4-i2l__>J.I Jji "in-i (j^aLLjl v^Ljljja.^!l jiLiij I mi 'in (jSl i Jjljj-o ^jaj J-C (gl i^iflll JjIj jjtVln 
iJilLij Ct j^a_lLl ijjLLa 'iAflLa Ct j^^aJ.1 (jj^ i mi (j^aj !4j£_>1I Jl 4 i mj <iJ j -. J i 

^Uaj 1-. ■» itV<< :(_j_^i.l SjLuu x' jj^. 1L iijlILa ^La x jj^.11 ^j's i .n 

dJj i^Ua'n a^.lj Jaa. jljlal £-flj 4li£ Ci2^JI (j 1 _jjJ I ild^!l <ii2l_>J.I J^luixi 

(_yj-°j-ll (^''^^ (j' ' (J-^ C5_>^ (j' ^-tJaj-mj IjjSi (j-aj iX jj^. nil (_£jl^ll laa II 

(>j ^^i aJUJt j r 2 j <iiu j Ti ^ <b ausMi 4_^ ^i^i o^J a at^ii 

Lxi^Jj . ( _ j jJI 4 ~> j"'ill ( _ s -i5ij iii2l__>ll Jj )' "in jjtVin (j-a 4j-i£- Ci2^JI (j (jLuAjjJl J-uaj ^ 
.p^ujjl ^jAjlj 4 fl I" ~* o d o < j U < ^ya L^jJI 

La£ ?L^.Liij| (j ^KxijJI Ut-^ II ^b-^" nil jjij . mil ijjiiS IjLa 

<£. ^uij (iljajJI 4'l'Snl C-^^ "i! (jl LLa.^! (j4 jj mi i(_L\2 (jja j^ola a ^a-j J-C- Lij^j 

lJ.fcaJl.au i^J j " n ^ ma » ^1 jl mi n <jLi t^jL^aUl I — > t — ^ — ^ 1. 1 <(jj| . P ^ i ^ 1 1 4Cj*ju ^ya J^l 

Jiaj . f. J I ^| 1 1 4 lAjj jLuJLO JIaJ (_jjJI ^i~iS"ll U-^ II fljliul JJ^I J\ '<1 ll Jj-OJ (^l 

4 li^jl jlaLal J^. g^Jj Sj^ jl__>£. J^. ~ "'-^ I "iLoia~o Ijl Min N ♦ - N J's Mill (j OL JaiJI 
Lajjj Sjill jl mi n LM laa II Jj-oj <Jj1Lj .4j^__>il S^^J^s iajLa. cj^j-ua 3 ul .A oil 4_i$^l,| 
Ljixu3 (.y^ <ON JaaJI Lai .S_>i.Jil JajU. ^ CjJuj\ $ J-tj 4j^_j1I . 4in"'m J[ J^JIJ 

fi^Q 1 Q 1 1 <£. j^-U ^j- 0 ^ 1 'I * "' 4_J*il iSj^-Ll 

&c5 i i_ i i.nt a3 (^1 (^Ixli N 4 aU'il l j ^ R ^l ^Li 

ic j-uij ^liS^I ^l La ^rvjLll QjLjji (3^-all ^ 4j^! Ijji iO SUS'ill aic- 

2 Ua'tl l « J »fll l. L^jj "■ 3 U ." j ^ d Ua *« I I ^^1^ .L 4J2JLIII <JL^. (3 c j , a I I 4x.^jj U ^ 

iLklil (j P SUS'ill Ale i-i^ i/\ < JliLij .S jUI JO^-U ^ Lno'iji ijUJI ^llJI J .0 
<j' J" 2, (jj 0 °" n (j-iJ-i^l_>JI J_ijia_S .0 4 U S '1 1 1 ale- viij^a. U. i_i 1 .ul I (jjij (jl (ji-aJ V 

.0 SUa'ill Jia"iMin j (jL»i3 Rj L ^'lUa'ill (jlj .0 ikiiJI ^La j ^ P ikilJI 

Jj^w.n ?N ikiUI jl^ ,r 4 at-, Ml j 4^5|^J| il^l <> IjLa 

^l jl <SjLi^! (j£-aj "i! — LijIj La^ — 4jSl iNj O ikilJI c^i ur^-" -^b -^^6^ 

YA 



\ ^Jsj ^ tali! 

(jiui j.a-....n) 
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i-iiJI j^Ldl ^K^j 



.0 ij^JI Ji i^oi - dlj < jJUl ^Ulj <JJk),l J.5-,,„U 



.(_5_>ai!l J^. LajSiloal jJJJ i^xta I 4-liliJI it j-jJL (j»~Un*.ll ■ j| <_>a.T 

J-uaj oii .^j! jJLi I j'-" ^1 is j-*-o (_gwtaaj — ■ V jiJjj SnU'.l I (j ^JLj ^^ill iloa^l (jl 
i>laa.S!l J! 4jmu a _>a ilia. Jx. loLalcl iilla a CiUJViw.il J! (jjfll'i-Ul jjO-ual _JI 
(jjijj 4 j mi iS^Lc Lg-kjjj ^jll! CiloaSl! i_l J* ^f-^' J-^Ij <JJ*jJ lo* (^^J .So^-uajll 
.illa-o "i! 4~> jlill j i uu i_i_i mil (^1 J^. ^ jS a"m (^jO-^sIjJI JSj iJj'iLk^l J-£ liLii Ja_o 
^j£-0 *«V ^-Sj 4_flJalLI» ^_uj^I (j^Laaj ^J15Jaj-o O^aaj i O-ui <2>^ (Jf-LtuJJ ClJ^ 131 
lolj .35^111 SjjI^JLI oLjljSII ;> Oalj OJill .kla u^jJ^i Lojl Lkail Ioa j Uit d j£ol 



Y^ 



jjl I nj> LjJJSjj .ijj_JI ^ t-i mi g_pJ (jlj (^^° J^^- 0 J J ' I 'iVs n-i 'LiiCj 

Ct j_p_U j!_p- (Jl — iSj^l g la mi (jja ij-jLa. jljj V aJjj iff" 5 t-i'<l I _$J^-| (j I J J ""»"*< 
Sj^.ldl iLkiM V aJjj (2^1Lklll llK <jj£j ''-^J 'cS>^' V f-^J iSJali! J^ai £_iisjjj) — 
i^lll 4 lAjj jLuj-aj (j^aLkJI ^ t~i fl"l 1 1 U-^ II (jl j j i r\"\ I 'iVs i4jLcu-a _p-i J-C-J -Lgjlj 
Ja_)_pJ.I» a-"iL> lj-& Jl jLcuj 'J^ljJI (j •^ =1 J_> i ^- 0 '"' I J la » a <Ct j_p_M J_p. jl-iJ 
J i5" Mill)) (j £-flj i^yjjjAjl .kjjiJ.1 JiJj Slj'^ll aJjj ifl-kiU (jl JLfljj .((^yjjjAll 
.^PjiAiII Ja_5_pJ.I JiJj <_s_p-^l i»3l_>JI iY aij iikiil I ai» .0 ^kfljJJ «jlkU 

(!) «dJj _*£» Ja^S <V iLklLI Lai .0 ikalU « jlkil ^LUn j ^ 

.«_J.L*JI JqjLJIii ^Jti iijL^_a_>JI C)UoJaiJ.I jn-i \ Loji ^.JaJi mi i _>i.l £jLiu ^rll-i i^a 
1 — > t — ^ — a jJ-C a_5-4u_>ll 11 _^l j-tjlu _>A_3 .P(_yiiJI (j A * i uJJ_>£ _g- a mi a IjA t_£_p-l S_)-a_9 

(jl laa II i'iLjja J*s Mill (j .pj it-ill 4 jl a mi^. II jLno g-^^J- 1 (j^-ajJI 

iaja U j ii£ jll i Liaila (ja (jLj. _pji c- jj^> (jLilL*-ll (jl Laa, II LajSi OBj OA 

Lal^j .ij._p.jH! SjiU <_J.Lt.ll J^iJI OLM jaJLU _>Luil JIoj iN JS-iJIj .S^UIj 

_*2aj CijI i JjiU (j Cu£ IjLi .LxlLc Lkji juu jj d miq'i vlijl i(jjJLj. v2ijlj cJ"*s II !.ia> I jij 
I j_J_; '. _>xu (j-ojJ! <j^-l -d-> iuaUJ! <jL^J.I oLijlj^.1 (jua't J-C Qaila a iiiljKxi (j U^Lu 
jl Lai (j (JjJLj. CijIj ...t*<ll I jij Cii^ Ijlj .(_jjLajJI d jj^ I Lljl_>-o (HLsiJI dllojk. (jj's.i mi 
v2jLijIj^.I _j-a '^J J-OJ ^jAj (iJjLUS J-i^ajJ (j^A mi jjt-i'tn ^yal tdj^." n 

^Lo yibJI dJai (jjS^u. « J^al Jl dJ jJ jll jUa)ll j .dj iu=UJI ^Ljjlj (jKil 

^ LaJJ Lajjuj .ij._p.jlil SjilLi (_yoLLjl U-^ IL <jjiil _p-i J-C <_yj-ajJI 6j_p_o J^. 

.^ylLajJ! j_pJ.I J-a _$jljll' Lj_>S (_5-l-L«-ll diaj. jbjj '41^ (j-o jLkill 

J^. (jLajJIj (_jKll (jj^jjj al"-^ tl (jjJj^sljJI (jl i 4^ (_,£. — viuJ^sJI IjjJ) J^J (_j^-aj 
(j_5-<iC_jj (jxiLllI jAl 1 e-_>ll mi \ LjLij2.l_j .dl_ijj^!l_3 S_7^aJI ^J- 1 (jl — (jjLlLo _)^> j 

(jl Li n i a _yj-*3 (_p-ll^ -«4 > > uu J_5-o"^l i^ 11 SjLiC (j I (j i oj I" (j^-aj 4 1 1 mjJI ijJalll (jl 
(jjij La JjljI Ijii (jl Jjj La J fl'ltj (jl (j J^aJI (j^i"> mi (jl_) ^ J n -> 1 1 ij_pj| 

.iiiKil oLiLuilj iilajjl vljIjLflU 4 Q I" A n LliS (jjJ^sljJI (j^i^j jli iSfljfl^ II (j£. 
J"iLi. (j-a dJjj ijniii I (j i OJ> _t pjfl II dit Lgj Jajjjj (_;jJI ^jOj's II J_p. (j j S a" a a (j I 



joaJjj o^jLaI! .Jl^kSlI (j^ila"^ ^ylajJ! sLkj^l {y, L&Uaa" m.I ^1 o^jL*1I 

^yj^CJ .<J^a. 3^*^' (j^- 1 - u3 L>^ ^ J n -> I (j^-aJ LuiLiS <Laj (j| Jj Mi~>j Ijj5> (JJJjJ 

La jn^i mi £-Sj ^aJ <Ul Sjii J <a"'< (jl £jLaj *}! (j^J <Sjl Tl -» U dj-ajjJI Slj^. II (j ig-^ijl 

Jx |\ IS II jfl t^n Jjsjjlj .'^Li^aia dJijj^uj _>i.S!l (jAjuJIj Xj\ ir^k Jj-u Lal2 (jj^_to (jAjuJU 
jlaJI ip-Li (j* ^lall Jl jtV» (jl£ I jl La i^lall J| (j^aa mil 4la jtV'J ^ jJI £_ua ^all 

SdUi jillj S_£-aJJ l^lo a.^'i Ja Slialaj (jl Ioa jjtV<U >_s^LLi^ Ja .i_uUJI ^ ^1 

jL«jS!I (^Lij laliLol (£3-^ La Ssl_>j La (jl S jfls ^JLi LsLvcua. Lijl ^ Ijj5> i_m ni 

4 La mi* <j^-aj J_>iJI fcljJ La (jl .(N \-N J£-mJl) 111 <_yaUJI iij_>JI Jai. Jx .iaL*la jJHJ 

^jj, La ijil^jj^aiJI jj k-iIIj <4 * 'O j-a (jJiii (j-a l.£-al£ I fl l-i 5* I" <Li l^jXjj^ai Sj^a-ua Jx 

.33^15 iuli^ jL*J Ji.!j jSIj j Jli\ ^.Lu^nLI jU&l i^LkS q-^IAoj 

I (_yifS-a II J^aiaJI (jt i sl"^ n J^^U laLsLol Jx Ji^" mi ijJjJI Jai. 0£X Ij^a 

(jjclj Lift i^LiNlIi.^1 £>la> Jla £_a jiuLslll Jx <jjjLU* <jaJ .(Jill 

J£ J,^.... — 4jJ_>JI Jai. jljlal Jx — dJlDI ^LU.1 JJllJI (j (Jill jljlal jLufi^l j 

.&&JI jUftl Jib <J SfJiJJ J^l J^iaU L^lx LuSJI Jl S^JI Jib (j^l Jl 

^1 t(J^JaU \j\ ts~\ $ LLsl_S_to| (J^J- 1 (J-°.J S^-LaJ 1 ( j-o AlLlLi ^^jJajj (j-ai 

J^aU Ipnf. iaAiJI Jl (jUS^II J.^ijmi <(^OJUJI UK (jj .ijJ^JI Jai. jlalal Jx. JJaJI 
.SSNllJI jL^SlI j (JiU ^fljfl^ll 
<N ^ • A jiLc (j .(jLajJIj (jKxiil iiJlaJ.1 Ijjl^ljjl £ j&i * " ""'II Ijji ~ Lkj 
— 4jJjI_oj1 Jj=»-I (J^aLxj <^l^a£.l <j^L1j 4_u^LkJI ^ u mjJI 4_ijaj ^jj I "i m 1 1 1 ^vlu (jl Jjlj 
j-a — («J j "'^ i-i K » <j|j Sj-a olj (jjLlAljl i_Luaj (^j-ll) i j,^ miSj^'ijo (jLa^rui J>*J 
Lij-ukj 4jj mill (jl ^'s Mi^j's'tjn £ JlSl .QiLLil 1^ mi a" £ Ji-2lj 4 a I" n ijjlj <j-a ^^jis^all 

jjiaJI jilj ^ UJ ^flJU a5 Lax, I*ajK jj^I _>i.S!l Lusia^.1 (jlfl wnj a^J^b 6^ 

La^ji ^ a" I I (jc ^Sjlll Lij (_J_>^- 'J-SIJI (j .4 MijS\j La^ixi ^ LgJ djjj ^jjJI ijjLillI 
«Ul^-aj» LftjUScI i_i^ \ Jj . Jjuaixa (_yjLaj Lg-jJt^ lilxi-a <fjl^-a jL«jl Lnfl a i^aJ 



2_ul£il jL^I a[ jULs j^ ^ .jLajJIc, ^Ki! ^vlL ^L.j 

^LjJI £a\jil jbJill JaLfl-^l ^1 ^ La (*fea SjU.mIL) Ifl.Mjflj ^1 4^iJI 

<_£jU.I JaLsLu! ^1 ^i5> La (JojLJI 4cLuj) 4 nijflj ^jJI Jal^JI ^LajJI Jjlijlj .jL*jSM 

JaSLJI d^luuj SjU-.iU Ljj Intu ^jJI oLoLiJ! Laj .jU&l ^LijJ! ^2!^ oaaJ! 

(j ^r^-illl (jL^ lllLc £^aijll jaiSJ! 3JL* (j Lolui .Cjll jjJala Jjij J-*LlaI! ^ ir'i" m 

~j |j "■ ) (jL^-ajJI t^lSJI Jl 4 i mm a II (J^-lj j^-^ oJI ^-u^^ja j* ) au ^gj * ) jj taj 1 1 

.-■IjjU.'./» 2', .1 ."I I 4^j^JI jjj (jjJj^sljJLi .((j-ajJI J-C 4-aj tnS n 4-uKll iiLuil 

.jL*-£i!l ( _ j £.L>jJI J-S!_ail 4 a n-^ a CjL1=iLLuj| (jjj^ajj ^Jt, jJi (j-aj j 4 a 1~ a 
Jl A-N JK^I j 4-^ajjjdl — ilil^ajJI .-. lUU^t l j\ ^ lift j> JLfll La 

Si,^ a 4-iiL^_U tljlil moll iiiLu ^j-luj (jAa a 5Jal m 1 < L&jLiIcI ^.AC l — N *-N 

j_g| t ...^ . jjl (j 4-ijjaJI J)l^ 8 fJ-aU - 4 . *. I ..II -k^tujJI I ^ .ii .4_ixaj CjIj^-S J-C- 

4 inftl LgJ ,jl Jjj iljjSl JaiG 4-lil^-ajJ! oLtaJaiJ.1 .ji.1 jutla 5JL3 6jLHj jAJ^La 
.jLxJ^I j^Lij jJalj jljj-al J-C Sj_ji.La jL*-l^l 4jjLu jOu ) Lgil ^jjij :4-iil_ual 

Jn'll'l S^KxjJI t2jLj"~> a ^jjSi La ?jL«jS!I ^^cLjJI J-Sl^JI lift 4 *aaJq ^jjSi La 
I »lc LUj ^ =C5J^^ S jLaj -(^LajJI dalJIj 2S^iJI iiiLlil jL»ji!l J-C j^l 

i^yjLxJ.1 (j-a JjJ-«JLi JJLaj (jl (jiaj jLjjJ.1 »l fckj "'^1 (j «Cj^>-)) 4/>Ka jjja II j^ljlll 
.jJLsJI jejL j f^_a OOa. L^L L4JI S jLl)!l (jIxli .'Ila .iullJI iilLnJI jaJli 
^j-aLc La SjlflJ! J"iLi. <<_jj^JI (j jJjj La (jm^Ti 3^"^" ««i»>i*» 5-°^J 

rr 



Jisuz laKll Joaj JUJ! LLsLxu j ^lia ^ (jAAj <N "\ £ 0 j UV\ 

(jj jL*JS!! 4 _ s _j*!^L!lJ I jLLU (j 1 3 j < < iklLi j ^JD LgjL ^ m*i" ola^lli lljj^ Lhl jjlml 
as .jKxijJ! Ji.!j cii.w II j-ti^-o 3Js.aj ^LS_jl 3-«-ijl jo^j 'd^l -u- 0 ^' <j-° I a '< j * * <LLl=J 

.ijjjLxi iilaj ili-J (j (jiajSlI i-j£a£-l iijLAiJI 4j£>U SjjLLa ^jS> (jj^J 
' sl"l-~> n ^L^-a £-L&^a (j .Ut^ll J^j^aj ^jS> ^LUI ij^J! (jj^J .l2j 

UjU^ II S (^rsj jLajSII ^^liJ! ^Kl! j I •ty.jJI (>a iS^.^ ik-J jj 

^JJL-a_i U> I I » ^LotU 4_Lfll^ll [J^&S "■ Oj pl t^0 11 JjIj Lilj-ualj ■ al"-^- « 




rr 



(jKil j «^5j*- ^» ?jUijl ^LJ! j ila^l ^ ^L-J- 1 10 'O^i 

fkjVimi.M idJj Ja-«J .( N Y- ^ J< -nil) _>i5!l J-£ Lcu5>.laJ (^jJ^LjlLo (j^JJ^ n jljlol J^. 

f 2 =x 2 +y 2 

l=v(x 2 + y 2 ) 

jU&I ^^LiJI (jliil j isLuil ( _ r kAJ (^UJI .£^11 IjA j j-ui^lll (ji^u 

i= v (x 2 + y + z 2 ) 

(3 — 5" l-^^^J^ — (J^J^- (J^- 1 ((4 I i^LflJI S _jr^-fl-l i )) ^1 ((^iLtull)) Jjj-oj £j\ ft [ \ l *y i 

t ^yj-ojJI £j!jJ! j^jaJ-L Jajjj-a £jlj i^. dj-ojisj J^LL jLaj^I ^LjJI (^KxijJI 
(jjjLflj LaliJ jLlaSlLi (_>uLflJ iiLull ^ Ijiaj) ^jl-nll I (j K mi (j Cilj^JI J-C- Ji^-» 't 
.jlix^Li I ukll ^ 4_ujL2 (j^- Ct £jl_>JI _^1*JI 4jLj£ i_i->j .(^IjUL j^ajjl 

^ * ..."ill * 4 <hq\ 5" j (j^aLkJI ^ALi^JI i >3JI (j^^j^-j :4jI (3 [Jj o3 » ,>^-l w " 

4-ijLa^Jlj SjjlSLLI la II j J taj jua I d '■ ■ » a 4 £ ■ j la > > la ■ ^jl ta ■ ((^Jd^al^JI ^ ua I 

5= v(c 2 t 2 -x 2 -y 2 -z 2 ) (1-3) 

{j&ds* (_jl iiLuill 4 j (3-iJ-^al_>JI J- 1 - 0 ^- t 3^ J CS^' t^-^^-O^ -/ it* II IjjSi 

.jbu^l ^LJI ^IfLajJI j 

.1*1*11 dJj — (1-3) ibbdl ^ ^1 ^LJI j^l jaJI 131 

(jaj_j i4_la^jja 5 2 <Lai5 £j\ .«£jUaJI 4_lioj» SJLflJI ^ J^^flj '(3 ^ — <j-°>" 

viiOaJJ ^li-itl JiS" Mill (j dftS. W II i£i 6-° (J^"^-" vbiiaJI <Ui jJLj i 4< jja (^c. £)JaJij 

< ^S!l ^UJI J-c ■<}!!"< <j s( N • — > J< -Till jJiil) JjSlI 

Ua .((JjLkJI iiiKx,)) SJLflJI J^jii <JjS!l OaJI ^Kil OaJI ^l^ Ijl 

Vi 



j ^ (,^.iaJI <> J^- 11 i^JI Jj-aJL? 6^ ul ^) J^^- 11 ^-^b '<JL^ S 2 
iLklilj jjLkJ! iiloj iLkli! d>^ J"i°j • N *-N J£-mJI j «dJj ^» SLa-mll 3"tVill 

■ \ji-LO ££JJ-a. ^ 2 (_5jLuJ JajjjLlI IjjSi J^. .^jjjjAl! Jaj_>aJ.I £jLtaJI "LijKxi 

4 ,na'< ^1" mi'mI ^y^-j -<-3_3»ijJI 3jj_>^- wiL*-jS!l ^Ljj ^i-ua^j j2l>ll Sjii (jl 

£ _>aS!L> £_iI2l liL^! 4j£J t(J < .nS/v \ia ^IaS! J^Sj (j 4jsj<-u3 da_i (jl£ 4->I.jaJI j 

j^kj 4ju idJjj .jLsuSM ^^cLji^Jt J^a.,^1 £-a J*L*Ii (jl llik JScL^ai (jS!! r^Ls 
<>jJI (jl ^yiaj "il I ia, (j! jli «.(jSll (^ <Ul^ (>L»Ii UHa ^ill jbJSlI ^'jllll Jja^l 

(jjill (^ji^l 4j^LjJ! jLxj^L ^"ln <Gl ja^ji Si_i uiaj £jlj (_yjL^-a Jjij J_>a-a J| Jj^a.1 
Jaj_>aJ.I (j! .4_> 4_uaLa. Sjjjajs I^q"^. i Jlj-i *i! 4jLi ijL*j}!l j^cLj 'SI i^'a I ■» 

^Ulj (jlUtl J iS" 111U JJaJLij .(^^i.'i!! jjLa_LI (JJJJ-lj Js> :a- ' - ^ J a (_^J ""'H 

.JaSi ^yiojJI J^=J-Li Le^ISNLc jij jliaJ.1 
ilj^ jja) jjj^sj J^-<JiJI (j-a (JJ^jJ i' T '* ua j-al jL»-£i!l ^LijJI J-Sl^l jlaj (jl 

l^al (jAju J^. I (j i^t i S.A/sL*jJ.I jjLa-a 4_*_ijNL1 4 1 1 2 f Sjj-ua (jj^ij Jjlj i^Jal^aJI (j (Jj 
■ Jj wiill LijJujj (jL oLxuaLjll ^LojjJIj 4jla ■» II jj-uaJI (jc J^aJllI Liilc -^J^"' .nn 

ol*J£Jli .<us .^JLL ft5 i ^ (jl ^ jU&I ^L>_>JI 6^-°-^ ^-A 1 

(jK^jJI j Jajj (j^sjjl Jj '(jxijjl j Oa-jj "i! (jK^jJI (jil <(jLaJ>J! (j ijaJj 

^alaJlj (_g-alil — 4_xxaa. (j-ojJI (jL J^jSJLj 4jJul lift J^xi .(ijjLa-o Oa.1 4_£Lua^j) 
L^jI * j La SjLc (^jJ-ll v2jl^ia-*-ll I^^a-I SjLulj j\ mj a j JjA^fl — (JiSj_tullj 

ijl^alll (jJiAj .(jLCojJI (j JjLflJLi i^^LLI (j jJj Lgj - ^ J^a-j Lg_l Jjlj 

.(jLiojJI (j (£_>a.S!l ^ Sj^a.^a £-flj jj LgjI jLiaII (j (jiaj ^jlJI 4jli5*wntl iloa-Sil 

^^jj (_jl — «(jS!l» SLajjiil — S ^visLaJI SJaaJJI Jx. ^ Q i^j La Sjjj^sJI SsjjSi (j -Aa.JJ 

. J iq"i ml Ij (^-aLLI (jvj (_LuaLs (5^-^ (_j-* Lai ijxajJI (jjs 
j 3 W&\ jic J^ja.^ <K (jKil (jl Jaii <Ui J-^J ^ fJLc JJ_uaJ (jSlI <jaJ 

Lajjl :<_5_>a-l SjLajj .(jKll (j 3Jalj -l^ja.J-0 ^ (jLajJI (jl Luajl Jj i(jLajJI 

Lisjl Jj .Sjaa.^ S^visLaJI <'l" 1^^. I Jali Ci mjl n_jLiiJI IjjSi Ijij v^ijlj (jSlI (jnU" 
(> QjO't'sl di! lla.^ Ljji ^1 ilaaJJIj (oLlill Ljji vljljj ^1 ilaaJJI 

(jA() jjj ((jS!l Iflai^ ^1 ^j^l j^aSlI 4 11.1*1 ^Id^aJI Jl IjA J^JJ L<uj) ^^'^ 

.(_jLAJI (j-a La-jS <j .na'il Jjij (^ <_uijjj 

Vo 



..ioLJI (jj£JI S jii LoJlo J.laJI 31>JaJ! fLljjiJI j S jii (J\ _£JJ ")l Lojj .«AoUJI 

,jj> Li*j*J ^ ^Lisll jKiSlI J£j .((Jiji))) (jLojJI (j!j '^^ijl ^LU (jlj <j£Jk> 

i_i in^t-j LjjJalli 4j|j iJ^^jjs LAj! J lfl"l miU (jlj djjA^a J'j- 1 t5"^LLI (j' Sjii J^^^S 
(jj 5a"in (jjj-ual Jl ^in-^ (jl Sjii (j^aliiLi ja^jl ijjvjj L> jjiJ I jLi£ (jAjljj .4j j-oj 

lj ££JJ^ CS' 'iL^aliJI SJLflJI <4iLull» I fljo mi 4j_uaL Jl <Lvo£JI ixLiS Jx 

ijiLi'ill s^kiJI dJj jK^.i <j! LjjJc (j! oj^i ^ <«jL*is!l Jl <jLlx,jJI 

(jl£-ojJI (jLl (jjt Tifl n -CS-lLU £^l>^ 3jSjS^. II 3 tjil-ill (jl£-ojJI (jl gl* 1*1 mlj 

jJjj (_yJ-ll Sj^-flJL Jal a"i-<.^!l Jx (jjjajLc jUiij .Ijj5> (j,o jj^I <_>"dj ti_i 4 j io Uj 4-ljj 

^aA Lo (J£ (jlj <JJU .l^aJ jd J iS" miU (jlj Ij^j^j-o dJU j^guolil (jlj SJjLSJIj t4j5tVin 
ija^J djJjLj (jl (j£J .^(j ■» n jLflj^l Jl Jj-oj dil j 5*r .l .j^UJI Jj^J* 

■ioLaJI (jj^-ll dlj 4_Jc. (jj£j (jl (j^-oj La (J- 0 -*-" ^J- 0 - 1 J^A" (j' ^ J-^-* Lojj 

(j£J (5 jvisUdl 4^111 (j La ^ajSlJ^^o j& Lo J£ (jl J^aUl LoLoj Jijll (j-° 

jjaj.1 l.ia> (j cjljfUl lift 1 _>2] (^jjl)) ^^j-XJ ^a. jSlI J-£ vZul SdJjj Un^lL 4jl»3 ^jJI Lo 
(j (j^LoSlI (jja dlj ^ (j <±j„\-^j Lo Liiijl |> i^"i mi <iljl jjj^sjI ^yxU i(_>uLi "i! «.J,wll 

j .gj^JI (_ySjjj ^jjij^ j J^j «J^I Jff^ J-^ •* ^>LaJI 31^^. Ill 

4_oj3 j-lAj ^jjSij i4 CLuiaj — tnj -Jj^l ^J-^' J- 2 - ^ uQJ ^jjSi iS ^visUJI 2 III 

jl^j p LAi ojIj dLlA (jl (_,ii Jiil (jS!l (jil .Sj ^J.1 ^LiLjSJI iojLa Jl l i ? .jjJI dill Jx 

■ ftJla ' — liLuaidll ilj^Li (_yaUJI (j-oljlll (jljii .Sj^Lvo dlS^ai s-Ln mJI (j 

jjJilo (j-oi i II I jjSi 4_ii l__>Iij (_jjJI 4liC v2j3 ^aJI (j djj-i ,3-" (j la 1 Lo (jl m i dlin 
iij Jl Jx <Loj3 « loj — iJUJI III j — dj^^ j Ja. Jl dJj .pLuaiJI JjIj 

6U3I j ^jjJai i^^o j jL^ Lulj pLAi aSlj (jU <dJj Jx Sj"^ .J/JI ^ ( iull)l 
2JLJI ik^UI j <ul Ijjja^ ,31)15 Jl 0 r.Uj„. JjSlI 2-£ ^.1 aLJi^ ^L^o 

LoLoj jhJjil <j-° -3K mil lj oil L& .gjdJI Jl j-*-> J-^j jd dj^jj^ (j J^jJI dlj 
Ja'ij (jl (j^-oj (jil i«5 ^^Udl 5^^. Ill j Lo •A>^ 1 > 0 y> Lo (j| J^aUl 

(J^j Sdj^aJjjj (j J^JJ IjLo .Sj^LiJI 4 1^^. Ill (j JjLflJLi liJ^j Lo (jLij ^in^. II d-» n 



Jj^j jj J^j jj <4_ijl2jl ia-jdJI J-t <Laj2 Ja.j jj iJjSlI 4^.j Jl J-C <La.l2 

JM.ldl JAxua. (j| j| ij^SII IdA j 5 K ,7i n *i *,AaLdl <jj£JI fjQSlua Jia £jJI J\ 

43NliJI o!^!! dt (>o ^Lij ^ ^LLl! a^^l J-i^Jlj .Sjj^a d j^j^ j SS^liJ! 
^oJI (_yx°dl ^jjla^^l (_>oij dLu <GU 4 6 inj (jl jLLLj La ^ dj^j^ j SjlSI^JI 

^iojJI ^1^)!! jljU J-t iaJaldl ibJ^I Jla3 Iflfl.a^ j Laid I ^LjJI O^- 0 ^ 1 <> 

3£ jail 4-uaUJI 4judaJI (jjl <jx, .Lfr^K mn .iaLJI <jjS.ll S jiiJ t^;UIL (jU 

Ja*j d ?(j-ojJ! (J^- 1 ^ c^J^' (_)aa^-JI J-C Jjua^aj (jjl (j^a ^(((jSlI)) 4_LL=dl 

— pLijiiJ! LsLilj (JjiaJ (jjraJ! Ijj5> (jl jj-u ..Aj^I (Jl J=dl Jx. (_gw<aJU Lajjj iJJu 
La mifl .(_JjLU dLdJ K^l^aJI L>£ljjl» (j-o Jj — J-oLaJI (jj^-ll Sjii (j-o (_>ud LsLkjjj 
j^J.1 jljlal Jx. LvaJjJj f-iSJJ ^_sLi££ Jaaj 4_il£j (^xjl <i_Sjj*-a ^ 

4_lsLLJI 4 Ill dt Lgiu^jj Ls>jj-ajj (£-lLU (j-<0-M l3"° Lxi2j < _ s -Sjjj Oj -. i t^uajW 

• 4lix ^.w^il I (jjlf. jdaJ (_s^ idllll 4-LLaJJ! ^S'mI ^LjlAJI (_s^=-aJ i«(jSll» Lflxcmu ^jlll 

... 4jwm'<II ijc viujaJI jjLtlJ JjJ .oLiAAiJlJI dlx Jl Ji.jj Ij^j Lijfd 

tgj in a II <LCjulII 

iP jjAJI 4x viJLL Ijlj .(j-ojJI LkLlj < j^I ^ j*^ dj^sJl LclK 4j| , ^ Liilj 

(j-a ^ jujI dj^JllI f jll J-ualj U| itlila t m LaC Jjl ouJI jCL Ijjij .(j-ojJI dj i t ni 

(j-ojJL f jll Jjt uii Jj5> ?(jjajJL IjjSj 4Uawn (_gjJI La tC-j it^ll ic j^u jjUvjj i±n ^. t IjjSi 

uw„i (jl LpLi (> SJLal^^l aiA Jl^i idJj^ JUdl ^ ^ Job ?^l Jl 

4iJ uoitlj .fl j^aJI Jl (j-ajJLi CjJC djl — JLlil Jjj -.1 Jc — (_)^5>il -dLj^ SsdAJ La 
Os-jj (jl dl ■ ° .d-al dJj (jl 4 fpji Ld ^Lu (jl Ji2 dljj tSjl \ dilU dj la ••<*• \ 
Lij^j Laii .llai vii-Wj (jl (jid.1 (j-a (jjjd JaaJI (j^L=J l^^LuSlI (j* Jjj jd (da! LaliJ 
SljU. (jil .t- J-iAll ic juj ^ j-l^l ic juij S^j^dl 4jixsj t-fju iJjS (j-a 
/? LLkj diaj V 4Xj^dlj m il&JI Ij j^uiaJI (jLi .(j^j^J 4^j-dl (^ol^jS Jij 

rjllll ^^LjJI ^fj-iJill! (Jij 

p = mv. 
rv 



ij^LS J^ij •'S^ S^ill (j-cs ^ "'jl** 1 ' j^l icj^uj <iJj -. jj ^ oia II Jji^Jj 

(jl C-JJ^ (jj ma II j^-j (j ^-*J-1I > (£jl-mj F S^aiaJI (^jLi i3£_>a_LI <lA>" 

<j_mj J ijj^La m itflll JjL»j SySJI J^UIj li& ^jLuli <41jIj m ^ II i££ 
:^ ,>j a jLulJI) 5U <ll ^ ^1 j^JI j ,^-ilJI 

F = ma 

<iiiKJI Sj-mJL>j iiil^ Sal j» ma II Liaij Lljl J| (j^U'i ajjbdl 6dA (j-o 

J-loj (2jI (j^-oj ^ _/uJJ JjJa. 4_oj (jj^J (jJj <Jji.l"» n J-C 4 La ■» II JjIjm mi 

(^LojJI ^Lmj LjjKil JjJ-»J IjjJc- y>J LaJlai .4jj.oijJl (j J-ua^aJI <jjjaJ IdA (^1 Jjj 
<LiLj5> (J^-oj t^xj ^j-oj ■ p jj 1 (j 0 a ■ ° ' j •* "' ^jl I .A J 4_u_ujl11I l_Lo i i I lajj ■ All j 

:JLUI ^^Ul f^JLi (j^UJI (^LJI .^jjOJI 

p = mvl v (l -v 2 /c 2 ) (1-4) 

(2£j-uaLjjJ! ^^r^J-JillI (j _>g-l=> c^jJI 4 mflj ^.Vi* II ^1 3 mft j ll SLcia (3^^ <jJ L^JJ 

Lia> ^Ji <v(l - v 2 /c 2 ) IjjjaJ^ .Jl^ll ^JJI *lk^l <> 5^J 

— S j-OuL* Lgjj^ — itaLtU SsjjS> jlS" ,nl j 4-a,,^" gill 4jjisL_>JI vZjLIojlJI) 

(.LaA L^a-ljjl fern's mm i±m La Ja. Jl Sj-^ "~><\j 
j L$-S-"=jj S^UI Sjii <3! SyjLUI J^. lift jjjjj <^jl ,_ij£ 

ajjjj Ijii .jukjJL (j^aLLJI jjjaJI ^-iL^JI j», -i -» ~ 1 1 (j-ojis j^jil iSj^a.^ JIjj *i! p-^-jJ' 
j ^alij L'»ii -3.'.'^" 1 1 jj<j jJ P = ma ^^LiU Sj,^ tl 4x,lj,^ll ^^Ijij 
j-iAi J\ c-^j (^S!l LliLi <(a iLa-*JI ^I) v <^ ^l j ^^-ilJI ii^ii <>o LllobG 

.S^jaJLus V 4£ j^JI <xli3 vliiL^ Ijl V/ V (1 - V 2 /C 2 ) j 4-uaUJI <*)mi Li jLjIcI (j 

£ J .All <£. j-aj cJjLflJ V ^ ua II 4^ juu (jl (J^-I U I 5j 1 1 ^J^J^-lIII ^11 JJjLAJ ^j^^-J 

Jiuul ^^LjjJI ^r^J-JillI i_jjlajj t^tj^. i^ll j^.I_jJI (3-o V 2 /c 2 ^r^JJijJI <xli3 i_jJLSj jjalc C 
(^Ls Ijjj ijjja n ^J^-j J-C- 1^^-^ f^-j^' -jy^iJ tjfl <«^ll (j-o ^jijjJLII jJ^JI SjsNLc 

j^Lj SjLj (j L&jljjaixu! t j> ma II <Lc (j SjLj ^1 (j i_m <im" jKj "i! SljLill S_jUI 

jjj (j^- 0 ^ <j-°J ^i^^T-^l ^LgjJI JjaJI f- J I A 1 1 ic.j-aj illjLj 4jjjjl1j |\ aia II 

■ Pj .All ic ^jj SjjLulo ic j^aij <iJ__>^Jlll Jl |i ma. (_jl 



<j£j-oH IjLs .f^jAl! ^-LslJuj (J-=dj a' J- 2 - Jj*^* 'UJ- 1 ? ^• Ub 
jUJJ <j£jll <^ j-uj SjLj pi i^all JjL^ Lo^oi .SjjsLoI fl^jjisl v^ULii^ iuLAiJI 
jjjj Jjl i^Sl^jJ! (j .4_i£jll "' ' »j "^11 ^LsLji JI^m mi iL^jULii^ (j-o dn mU p^-AIL 
js,La_lJI SJjLa-o ale- JLaJI (jj^ < mi Loji jSLiG (j-il" mi'm! vijjjlj 4 < < mmII Sj£i 

J| dj JJ OJ -. j Pjll 4^jja. 4ji ^-jl m" LslSj-o 4-lILc (j j j i <i" jjLl ■ f- j i t-i 1 1 (jja ^1 ■» au 
dljj) 4jL^-a (j (j^Ltu jj tVln (_j-a ^1 » mi l J^J-J ui J a i < j i 1 1 (j-o ^LxJu jl>^ 

it juJLi (_5jA.SH jl^ya- Jl LojS>Ia^.| (jLj^jaJlil (jLjjLxuJI L$j jJjj ^jlll I Mf 4jLjjA|L> 
(jjl'i inn! (jl Jjj .((__;ji.S!l Jl 3 _i millj LojSiI^.1 (jllj^Lu La^jl^j Ja^J-^' 1(3 
(j-o m 4 6 na ^J — frji^ll (jl 4j nnUlliLajj(j < s II J^ j Mi'C La £j\jl_t>2 ^2l_J (j-o f> Uj (jl£ 
C iajjjiil 4IC.J-OU djaJij (_5jj (jl «Jj ^!)) — ( _ ? u^ljjLa_5j^JI £-L*-<ii^!l JKJul 

e-j^ jA 4SjLjJI 4u£. j-uu p- jjAII djAj (jl . I i^Luj jjii (jl (j^-oJ.1 (j-o (jiuJ 4_j| ^ J * a * 
Jafllaj-LI C-j) '^>H (_£JJ (j-a jA 6J^_cj 4_Lflljll (Jjm gj n (jud '(jjl ie-j-All 4_u&Lo (j-o Ij^JLi 

iiiui iljlill f^jAll ic j^uj dj^sJlj jjij Sj^jIL 4-uaUJI i_usLoS!l pjjAII ^LsLiiS (j-a 

(jAi_j lj-A_9 . 1 (j i if- j^-uJLi 4_l£ c - j 1 Q 1 1 jA^ll pLAoJI JjIj (£j\~lu (Jj t4_JI 

— 4j^jll Jl 4 i mj ^1 ■» mil ic j^jj (jLi liiSljll Jjj mn j^Jila (j-a 4j| 4 a iSi. (j£. jJajJI 
c-jjAll ic j^u (j-o 4j^jII ic j^u £ji=> J'^Li. (j-a SjLjJiil ifljjiaJLj I (jjlf. J i^^. 'i ^jlllj 
J-'l «jj (_jJ-ll 4 o i j U 1 1 (j I X. I cLoj ^1 (jjLlAjjl (jfil-^ I j J i j .j\j£j (J2l — 

iulfLU iiLuil 1\ La 4£. j^oJI (jSl IjJajj .oLc j-uJI ^ jj=j 4iLA| oLiiaC £-o I4J 

NLi nljLc j^uJI (jUuj (l^lk^Lxi Li^ Lijl jjiJI J^. <iilj ^_"i" mm '(j-o jJI J-C- 4-ojMiSn 
Jj-SlIL LijIj jjLlj .(jLajJIj (jKil (j£. iixuLuSlI LLojjSiLslo (jLiij LAjI (jjlki^a Lijl Jj 

iljaSil ^'j^ 1 <JU^ ! A ^b^l li* LijU Jl 

.iiuaiuil 

4_ijL^qI (g\ A* u mj & jjAJI 4x. jvu ^-^1 iA"i 4X. jvu_i dj-zsJlJl ^ 1 U"« ..."t Lu| 4 0 1 0 Jjij 

(jjs 4j| jj5> 4j^i^ La Jii i4l-)JI *La.j J^. ?pjjAJI ic j^u J^aij <£ j^uj djaJlil 

(j$J .c- j-All ic Jjij ic j^uj dj^."ll Lgjii-\j L^-aJLi ^jlJI SjU.1 ji.Li ^l Jj^." m.U 

<SjUI (j-o^L^^^J^jj illalilj .La Jl iJLpJI iuKx,)!l Jl>)iii) *i lift 

J;jljU oUj^uj Jaii dj^lJI SjjLs (jjiSj .f^All <£j^ 3ji2 Ciltj^ J-C jL^i 
jj-oj .(((j^j^Ljii ji^u^l C>a in 4j_A Ijli'i! I CiLnj oia II £>3jS> .ijjLgjNLIIj pjjAII icj-ui (_£j 



Jm ni J^. — j£ 3 j2j .^I'm^'II j^jja JjJjJI ^^a-ua^js i^Ln < iu-^ II 6 jjS> v^jL^ vljl^aixo ^ uaj 
lj CjLc- j^uJI (jl (jjJQjujm (^^j^llll SjLa ja^JiLu^.1 3j_a£iM (^jJ-ualjJI (^1 — JLill 

jjLSJI yt> lij (_^aUJI SjLU £ ^jj >iAJI (>o J2? ^jjii J (^^j^llJI jJLc 

.LgJ (juLu! ^ ol Mn-^"l J _>a~a <oLjaj£llJI Jja-J J-C- li^LU 

9. y±\\ tej* £>y> X iHSJI = tfUaJI 

< ?((l-4) jsJjj iljLull) ^jJL> (_y3UJI mill ^^LjJI _£j-*jJI JjjLj I *< ■» mm 1 Qj^ 

llilc La J£_S i^a^lll IjjSi J-C 4-LjLj "i! j^Li jLSI^I ^jjLjjiLlI mAaj Ji^Oj 

f / V (1 — IliS-xj jj^SlI ,£^*lJL (^Jjjj 4x.Ljo j V 4x. ^uJI (jc i^L*!^! ^aA <lxl 

._s2$J.I ^JSlI J-c Ioa m S^J&JJ ^ 51&JI fjflfln J-c- JiiUj Laj l f 2 /c 2 ) 
J| jJiilJ <Lju ^1 J^-S*i! Li^aj La iaS <<ilJj £-aj <LAij 
:ajaaJI ^al*JI (^Li lC 5_>i.S!l SjJilJI £>ia> Jij 

1/ v (l-v 2 /c 2 ) 

Jjljj Jjjj 4 1"^ II :(_£_>i.! SjLuuj .4 lYs II J! ( _ s -'"j-> <i-u3^j 4_ii ^'s a" II ^ i m < 
4_lLa- (3 ~ I I A 1"*^ I I Li-a 1 ' I LaSj 5 fl 1 1 6 J 6 4 ) mj I I 6 <A^-> V ~ H 

3JjL«II j m ^Li ^ <>j !4£_>~JI Ji£ 4ll£j '(«Cxfi mJI ^^a^ La) (j^-uJ 

^1 i ( jj''> mil jic p (ii^. II 4_K (Jl^ (_jjJI Wlo I Q *'<*■ (j^al •»" 'ii t j^l ^ini 

.l^-^ 1 ^ji; 

p = m 0 i'/ v (l-v 2 /c 2 ) 

J 

p = mv 



m = mo/ v (l - v 2 /c 2 ) 



(1-5) 



.V <£. ^JL 4^ X*. f Lua II it^ <JI (jSM m dn->. 

;<G2U3 jljjj Laa II jljjj Lalij "jitflll (j SjLjJJI t> ia> (jl ^yijjj fi\ 

jjl mi-> II ^jt~Ti mi j "}{_a <4_K iSLtall (^1 (j^aJLsdl .4^_^a. iiUa ._i uuSj j>3 £y»$ 

<xa.l i^U ijiLc,)!! ifcUl dJj ilic o2$JI j A (j! iSLUI ^ ^ A 

ujjifl'wn ^jLkLI SjLfri j j> uia II (jSl SdXj^ilJ Ja> Ja.^ .4^_^JI ISLU 

J-£ J<^." nil I (^-o ^_USJ jlj (j-Oj ip-J i^lll <C j-oj (3-0 ^ m-» II ic j-oj <_jljl2l £_0 S-lflLgJ^LlI 

4_K j> ma . icj^u (j^ Jjjj (^1 — Lg-Lo£ Sj-o J^jJaj L^jJ-oi CiiL I n(j n — 6^3 (_gl 
^<a"ll J\ I jl Twill 4c j^iU lla. 4-oj (jL JjllJI gl"n Mi~jl lla> Jl LLuali. jU 

^ftj'i.M JIJjJI Ha> (3c 4jU."bLl ?iiiojJI gjlIlJLi ^I'Twn^ll lla> Ja l( 3^J .^jJilJI 

^ol tlj-vOJ- Wj Ml * I ^l'l% ^J^.|^_L^ (3 {jj\-LU (3 <3UaJI 4-JL& pLi^_Lfl-ll J-G^ ft (J| S^)-0 

^Ij^"-^ tl ssla> j -LijjjIj S„^~U ^L^l j ilSLoll SjjjjJI ^Ij^"-^ II ^ &l_o^u Lo 

^Jj oL aj-oia . £_SJ (j SjjjJu <Ljj^ ^^jS ^b^»~ mi! j^jSi Cj'SI ~> » II SsjjSi ifljJaj .(«oljjJI 
■» 1 1 (jAju (j .4-iJLc v2jLc j^uj .'Ij^'II Jl — vljljjJ^JI jl v!jL>jjj__>j — I a 4->jj 

Jj^ll * "i"*^" ^jja. 4_luI^> IjL) -0 <G^ia-a ^j-o_iJ^!I 4ja^laJ.I (^-olj jjJj (J^^- 

jlj-o" mi^!I j-oi .s_j-uaJI ic j^u 4j| iic j^uil Ijji. <Loj (^1 C) '"' tj* alLiJ .ic j^uJI £ya Jj^ilj 

(^C ( _ s aijJaLliil JUJ.I Lg-*-o j-^ SJaij (Jl ^J-uaj I (j o-^j SjLjj (j jlj-olxu^l (iiljj 
■ J-^ ttl ililjj (j^sUJI <3LkJI J^. ^jjS> I3j5> ^ri-uaJ jjjjc- .L&jLuxi (j vZjLoj-uiaJI J^. iiLsLaJI 
.JjiLil ^1 MijUlijJ. £ mm" ^ dil j j i j^l vliNL^JLxi fLlj LjjJ^ ' J-C-l vZjLSLk (Jl Jj-ua j\i j 

.I^Xo^Jj^ YV 4 Uj^. o jJjj — <3 fjLLllj — (JL=JI Lj^Sj (_s^- oNl a ■» 1 1 

(_gio (_jl (Jl nljLoj-uiivJI <JjS SjLj (jC 4_ai>.Lj I (j a i <^aJ <->_illll 6JjS> Mia" C-j-iis (j 

j-i j^ujj pLolxJI f-jAs iLijj^jiuJl^.i Jj^iljlllxu (j J^a^j-o ■» n (j ? 'SLflj vIj LojjjjlsJ I jljjj 

.ol^Lo^ V rJ a",„, V-5 ^I jlALol Jc — C^ji^)!) — 4J=L5 cUu-aJI ciil 

Lac Sj-o i aJI £ • viiicLisj as I o"!"^ (jjij ij^.S!l ^JjiaJI (Jl ^IjjJlSJ'i!! Jj^sj d>^-j 

(j< mi" (^ S3I"<II a Lg_jl mi"<I 3 ■■>_<"<•> I4J ij^ ^jJI Lo .ik. _>JI SjIjj j <uk ^L^ 



a . ...*< 1 1 ai~<u i .'k, ! , 300'. a ... .~,n ,j , 1 ^', ,,„',< i isikji .^ijajifLl^l 3£ 

-nil 2J|^ j SjjLjlII lfl~l~< J[ JjjZ (J> (>aj iiSLkJI Ssj^j 3 kn _>ll 

3£ _>aJI iSLk — iSLkJI J . 4j< lljlj ail :^Laia>^Ll ^aIo Jljj-uj jIjj ikiuJI a ia> j 
(j^L; Ca^. p.""? II l(j<l<u ^1 .mo ^ mi II Ifc£ ^ IjL ^ <2i£JL Ikp ^ — 

p ma II idlaJ (j! u^-o)!Lj <_>^aJ <ul guta i^ll <>a ji S3£ 2_SLk J\ idieu ^ ll^Lu 

(jjjj <ul JUL lift ( _ r AJU "ill <45LkJ| fcj^J 4 j~^l ian iK dlla> J ^jj iSUa 

2ju=ji ^ u <dJ:s juji J ji ?3ju= i^Lu=j ^!i <i£ ^,,,^11 ai^ J o^l. 

j ^ixu iiUa .isLkJI ,j mm -i. £^ <ul jyk <?La-)H ^gj^ "ill Jail _>ll 

■ 3 < Ml O Mill ajLkJIj 2-lJ^jlll JjliflJI <lLk (JJjLul ^jJSIJ (^1 ix^NU.1 ^JjjJkll 

(_gj< mj (^-iLj jUJU >i^,>> I n ft n 4j| 0^>_i < J i Cull ^-o j-i^l jjii-i Ijjfc ij^ljjj 

<e ^uiJI 4x ^ jj^a X itUI = 2JLLJI jjL c5 ^l ^1 (jjl j .tuft J'Ua^l Jx. j$-&Sll 

£ = rac 2 (1-6) 

£ = m 0 c 2 / v (l-i; 2 /c 2 ) (1-7) 
: ^ja-lJI lla> J-t ,£j-*IJI ijLj£ (j^-ajj 
£ = m 0 c 2 (l -v 2 /c 2 ) _1/2 

:JLil! ^jaJJI J-c (j^-oj — ^Jjjlj La£ — cS^JIj 

£«m 0 c 2 (l + ^ 2 /c 2 + ---) 

9 1 9 

£ « m 0 c 2 + -m 0 f + ■ ■ ■ 

Lt .(jjSLuJI <1£ j S„,n^ll iSLkJI Ji^j iJjLuJl ^1 ^UJI Jx JjSlI JaJI 

(j! djaluj .<G£_>^ J^Li. ^jmi-> II Iq imm<j ^1 iiiUa^l iSLkJI Jlcui jja^JI 



Jj^. <_ujiij <4^jjaJI iSUa (j£ i_sdLU ^-qLjjJ! (jjj^j ^-?-*^ Jj.AaJI 6 OA Jjl 

tjj< -ill i££ j iSLUI £■ ^a^o ^ p oia II SJLa^ll iSLUI <j! ^jjSs (j jl <J ^ 

H ,„-. II 2 .<j^ II dl\ Ull I j .1 1 iiLi-a - ~ ma l b 4-uaLLJI 

(jL £ = mc 2 ((fj^l j^u j^^a x itUI = isLkJI,, iljbw Uj^JS <^ <>j 

Jx. ikjjj_a a mi~> II SJaLki fail's t IL (jn's xi\j i<G3Lkj ^IjjJI J-C ikjjj-a o mi~> II 
3Jj£-ll vZjIo^.j J^. Jji^^. II i-i-lg-J 4>?V^ a <<f ,> JL ^' ^ J""" tfJ- 08 J^Q^Q -4jJj^J j^lj-iJI 
= isLkJI £i\ Uljjl.< (3-o Uac- ij\ Jj^i (jl (j£-aj ^ 4j£ j£ ■! J*s mi i iSLkJIj 

(j^Ajl j <jiJL y;aJI jJaJI (j! Jx. JjSfcll U^u Ij^jj (!ili£JI oLal (> 
4jjJ jLua 'J^il^' Cg-^ mm jjc <Gl jj5> IjjSi l_u mi .JjLi jj5>j <jic- (jl£ Lo-o JIjI (jj^J 

all .iSLkJI ss ig-i 2U *. jj,| iiiLo^l 2I"<II "<l j2 (j,^-i <jlj j-i (3-oj i j^l iSLk 

<^.ljjil i_i5f. Jj^" '-' * \»l Ijl 'lig.1) .Llj mi^. n (jj^-j (jJ <3 Jj^a-" J-" 6' 
(jl ^ <<j dLuxi^l JjS IjLai ^jj jj (jl <iL ,ji> JLiil (jxi (jl^ 4j! Ioa .li iMii <(jjiJI (j-o 

— vlilj jJI oLVjj J^JJJ ,^1 <dJj jlji J-C — ia-iljjl (^^aUI J-a JxiL*lJI jic (jil 

4 a iO-i. v^LjjJ^JI L^j Ui^. i 4-ij£jja 4 1 1 S" vliLi^jj (j-a (jj's"" oljj-ll (jl i— S_>JU liljl i_Uj 
(jjUjj 4jujlaJI j LsiOaJ ^1 SjlII LjAxi ^jbj ^1 < mi" II j dgjj^l ^sLLjlJI (jl .iiLiiJ 
(^U Lo IaJOC ^jljL <^b) Uj^-l-aJ ^jlll CiLjjJ^J)!! JJC (j-a (jAaj (jt l() i^t i 

^Lkjjl jjc 4j] o3j .LpL^jj f-a^a. i±m-> (j-a Liiijlj i(QjJ^-ll W (Jl A^-lj (jjJlSJI 

"LaJaj^l (jLiuj .(JIjI Sl^ 3-j^_a gjaAJJ La QLija.1 LgjLi ijA ■» 1 1 I (j it-n i 4a ia-^ II vZjL^jill 
IjjSi (j-aj lj La a CjU^s U ~ ua " I iSLk Jl gLta j — jll Sl^lll (jj^J J J^-aj '^U.ljill 
iLSLLs 2 A \ A \ £ I ^j'... I rt >a ^L^-Laj I" 'iK La^jl^ *^ I X-^ ^ ^jLlcs^I ^yGl^ ajJ I (jl ^ULtuj 
iiiat (jl Jj "i! ij^j (j^j i j^l ^il Sl^aill Ji^lj L^iKia^ Li jLua ^1 isLkJI (ja j^I 
iSLk J\/ j SjjI^ iSLk Sj^ua J-C flj. La ^jjSij .IjjSi isLkJI JjU J^Lkl ClAta. jLaj^l 
(_jl ia^j^alll gLaOj^Ill iL^lSLk Jx. (j un Mil l L$j Ji^^." ^jjJI ijiajJI ^jjSi SsjjSij .iijjjis 
.JIjI CiLi^jj (jjjill 3aja-^ II vljLj^jllI ^LaAil 

jsl l(j"l"< (jl lIj! ^! ^"l^aMI (^il^l (> J2l isLk liila^ JSSSII SI ^Ul J Laj 

Sjjjo J^. 3 uuja, <jljjJI (j CuL^ ^jlll isLkJI (jAajj .(^luaijil ij^nj ma II ^iK (j-a 
it 



.(jjS-mJI ^ (jk (^L= t fcjldlx, Ofli £-a 'f^^il^JI ^ (jla (j^fia °M J\ 

Jjl (j CuO^'ml ^1 iilajJI SsjjSj Sa^j^jlJI jLkAj^Ill (jc Ijla 

ilil li~> a 53UaJI jJ-ua-o ( _ s -iSij i (_j£ I j La. L\j Lajjlj^rySi (j-o ^ Jx I* J 5 II 

Sl^£ — ijUU S^jSUI oL^I (j! 4 5j5~w iiLuJI oia, j^bG .^jJI ijj^lJI iSLkJI 

LjjL\_JJJ__>JJ LgjLjjjJ^ij J* (jl (j^-oll (j-OJ -jlj S" Ml ^ll j^JX (Jl J Y*1 j»£ljljJjJI 

jJLual £jul (3jilJ S _£j£JI Si ^iJI CtA-oiiLjl I j| 3JL»i Jj&\ jaj Jx j j^I f,K ->Li 4jj j-o 

viiLyJliJ^lj oLyjj^iill Jj-o ^j^jjJI jl U aui\ iilojiJ (_5j^-l gj^jj (Jl SiLis^Li iLL^. 

Ljj^-a jjjjx jt-i An (_gjJlj iYV*\ ji^ijlj^j ^ry^J i-i J a 1 Ljjjj^ij — YVO j^^ijljjj — 
(j-o 4 1 CjL\^jj_g_ij 4j^Lj J^Lial cJjLa. (J| i \ £ \ ^gjjLJIj ^Y ^j^Iajj^JI j^J'^^ 

Jj3 (jja I (j ifil i n I jijj (jl 4"h i'iU vZj Li j (j£-oJ .(^j^jlll jLtaJuj^l iSLk iiSLUJI 

Ijlj . JmiImmo JxliG ^IU'ij lj£_a>j iL&jjjj jLVn (^Ij 'YVo ^j^Ij^aII (_jj^-l ^Ijj 
\j[ < J-^ '(^jjjjJ' 3ln5ll) jU a'll 6^ <4x j^uj o"icUlJI jjx ^Sj 

.(iij^jlJI iSLUI ol La o) iixdiu (jisl ji.^ iSLUI £s OA ~ ..." 
j-l^l il^a.jj^j(3 II (_£j^ill gLajj^ll (^-a Ifljlf. Jj i^^. II (3^-=^ (^l iSLkJI <j| 
JjllflJI (^jij 1-1 < ni II ligjj ■ 4 I j 3 M I oL^jllI jl l-i m'll l(jjlf. Jj i^^. II ^jlll <il£ 

jioj .(^j^alll jl l-i mj*jl (Jx. Sj-n'n U Sjj^jlll LjjLSjLuj j^ys IjLoJ JJ^I 4 ' "•^■JJ .' '(j II 

(jisl _>c.S!l (j tsj^l gLaaj^l iSLk ^ mi* I SjjU. ^jL=J.Ij 3j'ij->jj,U(jll iLliJI ^IJLil 

Sjj) ia Jx. Sji^j ^lXa ^j^alll ^Lajj^l C)l tlaJtJ . . .j I U 1 1 Jajs^aJI 4 i^-iLa. (<xaj Mill 

&lxo (j-Q L\^*-l j LjjJL=»- Jl ^Lua (3 S^i^ J^^a^-^l (J^^qjJ_l^JI j^Jaj t^&jjj^&jjJI 

Jx. (_5j^alll ^LoAj^I L^-LaJ CSJ^-' Sjjjs ■ Ua'ill (j-o (j^aJLa V * * JjLjlj iSLk (_gj)^j j^jJI 
Lgjj^kj jijj (2jI i_ta 1 S ^qjs 4 ■» mi n vljLLaj (j i_i 1 mi" 1 "i! 4j| (j J"i n"" i^j^jlll jl l-i auj\ 
\±£t, ,„" 4jL»H _g Mil II (^j-o <i_LujS!I (j^-l -*-i\aJI (3-a SJjjJa v2jl_/i-flJ (^j-al ^jjsj Jx. 

4 ■» a" j^a Sjl__>^J * Cj\ ^ gUai^l iJ^x j UilJI j^l (jl .iSLkJI (> 

plx^aJI (jl-JJ j (j i— u in" i-ij -n 1 SaAll (j-a (_5-i5lJ <4j^j-a iajj ^^jjJ-q \ • • (Jl J-uaj lijLiil 



ii 



pLcaJI (jlj-Aa. <jc L&Jjijj Sj-aijIallaLa v2^La~aj SjLU laLaJj <jl <_ia_i Ij^Jj .I4J <^jl-aJI 

(3^^ '^j^ Jljj -L^i^ JaLirJ! 5jLiil l_h i^ll (j* 3JUJI £sla>j .^jUJ! 

jaaj JLV; ^ c5j^^" (_g j" nit ! J-c SJaLtaJI jjJjj <jl -4^ -L° Liaj ^V"wn L$jl 

. Y • I • j*.Lc Jj3 Iojsi ijij (jJ iJUJ! oIjjjSIJI Ji . JLU.I 
.iSLkJ! ^ JK^il Jl Ls-Ij,^ -ill iSLk <jl . 4j< LiJ j 

,3 J ^ ~ (j "i^J-aJI iSlia jJjaJLml "Ij-o (j£-aj ^L^jI <jJj£L»-a j) V< J^. SjiojJI ojjSi 
Ljj j^ill .-. I ^. ...^ I I .-. M ■» I 2 j\\ ^JIjjSj^I .Aa.1 IjjSij J » "I I I ijajj ?4j^Lu 2I"< 

^ol tt_sljjiLj ~ v U , ^ dJsLLaJI d* J I r oLi^Ltu-o a Jj Cj La_i_txLaJ Li I '» I I ^ lc 

^Lojjjjl^. ^IjJa in^ll (jc- j»^-j-> La SjLcj .(jjj^Lsill oLaJj^l (j-a jijLS i^Ln < ma II (3-o ^LslAj 
"i! SjLU» jjjlil J^aUl (jl J-ual^aJI (>° <j*° J >*"\$ ^ U^J H oLaj-ui^. iSjJda. 

(VjC Lu5> Cji,^"'' "i! LjjI jLl^l (j £_na (j£J .1 ^ ja 1^ Jjlj (jja m* ( _ r iflJ 

SjjLtaJLi L^jjjLLaj Sj^L^lJI tljLajiii--* II JfLl S^^^JI iSLta £-aa-ii .p.J-*-ll (j* SjLa JjU" 
(j£-aj (j^fl'<ll IdAj .J^lAx, iSliaJI (jAaj (jl da_j LjfLLaj SjjjiSlI ^Lua-Sll ^1 
.L^_fl_iLkj C£,>?" (_s^ Sj-JjjaJI (j^g^ nil! 4 1"^ jl, lii o U ml^aj 6 ^ miG 

1 Lul j^ji J <jj^!l f LLLI j Sl a SjU" (ji^j Jli\ oU^oaJI ^! La 
i(jjJ^J^!l . 4 ■» 1 Ai Sjjs Yl£ 4lK Lajjji^. gtHj (jl Ljjjjixu (jLi Ij^Aj .LgSLLaj (jl 

(jjjUl j\j ma. ^aA Ijji .(jjj^ij^l 3J^ , 4 -» 1^ Sj-a Y"\0 jl Y"\V 4lK Lnj ma. (jjjjj (jil 
jAua-a (jjs At \'A\ c-j ii^ll ic j^u (jc lii.Ii II Ale Jj3 (j^s oLlLLS (_jjJI 4ja_mJI JjLsij-a 
i(jjl ■ P j 1 1^ 1 1 (j^s (j^Jllij Jl JU"»j jS" inn ^C. o 1 111^. II Ijji idJLljSi Lij^j l-a^J -<iJj^." a 
3_uaLi. (jj^-m Jl vlJ ^aJj ^jlll j i^J j jiiL 3_uaUJ| S^jaJI iSLk (jLi ^r^-uaS v^iS j (j 

(j-a oUIjLS (^jJI — -1-*^ J- 1 ^ 3 Sjj-^a J- 2 - iSLLa (Jl J^a^JI -1 6^^"? 

i_jjLaJj (j-a Lmjj (_5J-H CjLaj ma, II (j-a — ^^iajJI pLlaj^!l jLxLa.1 (jc OjJjaJI OiC- Jj3 
JiaJ (jt gillij (jj>il)!l jj3 v^lj-a Y'V UjjS (jj^aJJ .IJLxJI iSLkJI 

lj la a iSLkJ! Lflik-a a-^l oLnini-s (Jl JJaJi 1 6jJJ-i (jj-iilj ,jj^ 6>''- L " 
I j'.^ , all^« ^"11 4_ijLslJ| SjLII I q<\ \ *^ ^' 1 Q "■ I ^ I Ljjjai 2K lA. I I ^Laj-maJI j-^* « 
jJLc ^aA Ijji .«jja_mJlllj «3-iIjjL1Iii jl_>£ J-C i_ij->f. £-">j olj C-Lajjjl J-aaJj vZiLajjj iLULc 

jJLc <Gl .^LmSlI oLjm-sll fLj^ l fl jlf. jikj La$ jl <2jLkJI <JLc fLj^l 



4_uaLLjl 4jj mill (jj^J ^^As * g J ic/^u i-jjLSj itj-jij dJj -. jj 4ji La J£ 

Ijjalj iiaJtSlj ij-ojJ SjJiUa Lg-SLua^j 4jj mill J! ^jjjLjjiLl! 4ji j-lali jaJLc <jl .<La£LaJ! 

IjLoi .Ljj Luj^>- Lil^J i-o^t^il 3jSU'<U jKiSl! (j* 3 ^ JaiJLi UJjc L\jl 



J i^l jJ! (j| (j\ iixJaSxa 4^ I fl '° (jj£i (_yjJI O^LsJI iaSi Ijio j»j ml <(j^l 
(j*-^ .4_ujL^U jLlaxI ^1 L^s_il ' a a q 31 'y^ 0 J^-l*^ l^^^r^- 0 (j^ 

(jLajJI J-C SjjjUJIj 4-£jl m"U 3£jj=>JI v^|/\jLj (j-r\ i t-i" < Ljj^jJila j-tiujj Jl lati m 
3 jwinll ijjJki — (jSlI J| SsLLua jt'.nl La (jl (£jj-uJ £-">J>!l jL-oJI IjjSl <jj .(jKllj 
.■aX-SlI ...'.II ^ iLuaU. 5JU. "ill La — 4-uaUJI 

j ji\ (ilia jlji Jx — jUJI JU~a (j iljLSJI 3U.....II au^MIL I w\ ... 

JjJiiLi (jis jSlI ^a^j d j^** 4jlj ^Lflj ji!l (j* ikSLJI aia.^1 J£ — ,ji> jSlI ^L,i Jx. 

(jl LijJc. iJ-ajJI JjjlajJI -Li^jJj 3^. i^lj 3SjS^. II £sjjS> C) mjl 'J-Sl>ll (j .4jI3 

(jjj j^I is. jjj 4-kSLuJI aia.^1 jAti fLkj| Jl jVw ^1 ifl^l 3-ajLLa jl (j 
d UK ...1 1 4_tu_ijJI ^jL^jj S j-vIiLs-a 4jajlaJ.I laii mj (j^^- (-1 t*^l jo^ .L&l^_tu 

— c-I^JI 3_ajLLa ^ajLj J t y*wnl aic- (3^-1 •<j^ 5 j'^-1 Jj^j (jl J| '-fl-^> a " (3 ciiS^JI 

SJajlall J-uaj — j-aill Jx SjjjaJllI SsjjS> N° jljj (_£j^l £>}-=>. £lia> La£ 

.L^ ik^JJI j (j^jSlI Jl S^iujJIj 
.dilj pLAslII jIjj J » a 1 (jl (JjS j'l'l l^ LgJ Jj^sjj jl !4jj»i^. S i ■ 
^rjx. — JjLLI Ij^j ^jj (j-a jiLu^^Li ^jJaJI Ljji (_ylllj — csjjj ^jjJI 3 i^all (jl ^i-jj 

(j-a loA Jj(i j3j .«jjaJI Ja jS mi l ij-a^-aCll Ijj-a (_jjjjI JjLflJL <jLi <g^J^I J-C- 3-t j-t 
(jl (_jj (^_>^. Lajj) .itLa ^Uml jljl^l J-t ia. j^.jlil ^1 aia.^1 Jx. <JjL^J f\ Jli. 

5JU. j (j^jji; ^^Llka (»^jl <j>axj>j a2 olkil csjiLa (jl jixj <GI j-^jl 



IjJ-j Lo_i 4 i nil ^^-11 iajfl Mill 4_ua^a^ la_L<a S j^JlLI SjLjjlII (j^^j <jl o 1 1 
4j£j^ (^Li idllai it j-uj Jilo f-LAflJI (j iklj (j p ma. J-uaj Ijl 

Sy-Ll LLisU. (^l^ Ijl l( J^i.U! <jj^_>j jl (jc 315* mi o ^j^" mi 3JllJI 

Una 3 . . M ^ I I 

^ g 4 •>.'"'*' (31^ ■»!!) £ jl mm II lj| li* ^\ LiJ , 4j< 

: _£J-*jJI J^LL a aia II J-£ SjlSI^jJI F SjjjUJI S^jS JJ^JJ 

F = m c g 

.«3jjjLaJI ^ mi--> II 4 I j i ,-1 1 <aui ^^jSj ITIg 

: ^jajjijJI J'iLi. I i^ijl J jj S_jSJI (^1 JjlSlILj Lijlj 'cKS^j ^ 

F = mia 

!\ mi~> II j^jjzaS (JjjLlLo (_jl iga IL 4_uaU>JI j j i o S 1 1 4_K u& H-iJ 4la-xll j^jJSj £1 il\ 

^ 3 jj \ (j-GJjbill (j-GLs> (^j-o F S_jjLll jjsj i_sjja_ij .^^jILll 3-il -." mi^IL j^I J^*"" Lojjc 

:3JLUI SJjbdl UjJ 

ra G 0 = mia 

4-iu^Jlj 3i jisll (j* Jij ^LuaUJI a 3U »ll ]gjt mil <L*$*C. Ijjjs tgAflj 

j-ojJL L$jJ| ^ryiiJJ <iijjUJI (jc iajjllll 3I~> t II (jc II \W\ nj, iiijLklxi 

mc = mi 

j I4J jLAij — UlLui L$J ,^-il ^1 a aia II ifc£ (jc viia^JlJI Jx. (jjjjLS <3j£j lj->j 
(^joa 3I"<II ^y^jj ^1 .n* < iuaUJI iiij^aJlJI ol jl <*^l oaij m ,> jJL — jIIaII 



ioUII 4u„ull 



(jjL\Alil ij^fljC (j-aii .Jj^aia Ci2_J Jj-o <iijjj<_a 4 S J S -. 1 1 fcjjSi <(Jj2 (j-a Llj^j La£ 
4jy,nll 5JU. (j .4^^,K (j! j^j .La Lki. iaj (jl — IjAsj — « 9 imTsI 4j| j 

i_sjjj<J.! 4_iiiulll Ijj^j ^jjijlJI 3JjLa_o aIc Lo Lki. <Laj (jl ^LlAjj! la^! 4_uaLaJI 

4 i nnULlaL.ajjfl's II Jjj La (j-Gl^aS (j^ 4 a" mi Uj — JULi IjjLa. iijjjlll 4 S <S -. llj Ij-i^. 
i_i > 'ii < l^aJLa 4 mS'i (j-iLLiujjl J^-j <(j^lj .4j_ilj i^ill ic j-oj jjL (^-i-flJ l_r^' — 
iftj (j-a^3 i4^a_LflJI ( j mQ\ 

4j <-U?~ (jl <J^\ Sj-mJI jl-iiLa (jl iijjUJI S^SJ ^fc 1 3j< JfLuj 

((IjLU <JLa. ,^1 Jxa S4JI j JoJliU (jLcjLull La^LusJj ^jLi^ Cj a L^- 0 -^?- 

Ssigjj ?ljjSl fljj (_5j-iil ^J5> La ?4j|j JjjliLl (jLn in-> II £jLujj (jl 4_ijjLaJI Jjjj 

(jja iijjLaJI £>\j J^iSjj 3^-5 -^L> 4>?\3 <j"° ^ (j^l " '"'J I (j<il"> 4jLijiaJI 

4-i^.Li (j-a 4k » llj i4_^a.|j 
4 lu ^Ij iSjJall LiiSJI Lijl J ' a J j Lia£.J iJajl_>JI Ijj5> 4 .If ( jj^J ^1 (jiaj La iijJll 
(j 4-ljfl mm 4j£_>s. 6^°^ C5^" CT*^J^' J^)" J t '^ 1 J-"^ '-'J** J ijJl-uajs (j 

Jas. ^kLjl i4-uu^JI j iS jJail L$_»i InUI ^1 SU^III j <Li! ^ JLfliJ j .^1 _>JI £>LaJTi!l 
4_i US m < (_jjJI JjJllI (J"S'm Jl Kit I US m < 111 -lajS mil (j 4 inS'< mil Ijjj Jj mil 
I (j 1^ ■» \ 4 1 1 mill LgJLxi|_a-a (jl Ijji ^'it 1 <ULa US in* I ■» Lgj"i!j i(jl__^i.S!l (jl-n II 

lijiijjJIj iSjJall i'iISj LaOic ij< i^U (j J^a^all AualjJI jjU'tn (jja -^ri-ijj "i! (jAajJ 
J< i^U iijisjl Jx. .kjS 111IL1 JUJI Ligj (^fl*'.' (jJj l<:L fJI Sjjiu Laji Lali^. ^ U" m 
J< in 1 1 ^Lj"^. n (jj's" tnj .CilUf. j3 SjjjLaJI (jl .A^oUJI Ij^J in :(_j_^.l SjLuu 

(j I (j Inf. (_jj|lxu ^jljJaJI ^jL^-a (jl liJjJj J-ual_>JI (jl LaA (joJLaj) -("(jj^l 4-ajJ£ll 

(j* ^jj SaSjJ.1 SjSLjjiJI o^l^ .nil J-c jj^Ji-ll J-t IjjLa <jj%^ IA^Jj i^JLkil SjLj^ 

(.4la , iL u Jx. jlill 

J^. gl inflll jljj (jljjJ jLut" ij 6j->" f'- 1 -*^' SjiiJ (jiajjilll jj^I ^J^aJU.1 (j-a 

ja_a>j^»j ^jjsi ja^jjj jilj-»jl t_u in (jL jLaTx^l jjLiJI (j-a .^j^jUJI p\ .nail (j (_>ij^!l 

I a (JjjjJ Ijji (jl Jjj ,jnn inllj (jisj^Li iuaUJI ijjjUJI S_a3 (jc I Jjju lAflJI (j 

(jl 4 a \5 .(j^aj^l J_j^- JJ^J pi 11-1S II OjIj 4j^j-a Lajjj 4jjjji. (j^-aj (jj^l ^IjJuli 
Uj^aJ — ^>jS" ma iai. (j c-l inall (j lii-»-i jlkjj (jl (j-a ^Oj — jljjs (j jjJj <j^_j_Lt 
(j| .4jin jSil iijjUJI S^aiJ (jl < i^U. Jol-^lj pLAill OjIjj iijf^l (jLi j^aUl J-C 



^jolj ci^S ^ XzjZucu 3JU. j <j^_>il J ^s> LiA ojj^\ ilUJ ^SjS^. II i_mm.II 

jiUt-w.-il i_u mij .J__L__I Jj i 1 1 (j J^^_jil ___I_>JI _)L<it_C LaLaj 

J-c. SjL_*1I 3£_>__l J^-j j <'Hfl" l4->^?- iijjUJI S_$2 _j (j^ajSlL 4j__>1I 

I4I0 ^ S jjj "i! 4jL> J^jiJI <j-°J iLgl__J_ ^jlll ijjljil 3£!j_dl Jl |ijfl* mo __=>. 

NL jsl~M» eL___ll Jjl j l_jj jSlI ^L,i Jl pi i^flll JjI j <_>iaJ ^Kj La 

•lAJ^ 1 d** «_0j 

^jl mi* II Jj-O --1 0 s - 4_i_Li__ «4-i_jLa. S^S» < 1 ~> J LijjjjLaj i4_>L__a J-C 
<4^h jflij _)l fL___ll JjIj j_>5 <j£_>1I Jflt^ fLu! <jl — ^la — (jA/->l .c-j-oLUI 
oja S_j£j j » mm ni t4_-l Sj" Mil die .4j_^>il Cjl^>a_a CxLaC ji-Li LailJ <jl_J 

dj_x_i jJi (^j-oj i_jl£j_J.I jJJjSi £-L__i SpLAiJI JjIj 4 mm mi 

JjIj Lajjj <jl IjLa iildJ j»jl '»»■■■ dL_3> .d j^"" 4__ jll _,l jj5> > La 

4__ jll j__a _,lj iS J^-Jil <j-o _j£Ij£-1I _-*l jLkj 4__ jll CxLa 1 iLojLi pL___l 

4_!j_* £jL_u_ il j_> £i__s ^ ? -3^"" lii ^J-"" I fl * J- 2 - J-iL__ ^ J-o-*J 

4__jll 4__i__C (j j^jj-sjll djl Mill ^jjS < mij iLgj__a^ (j 4__L_i ^j's" mi Jj i<j£_>1I 
jj| pLiAiJI OjIj ,_^C Ji^." Mil I j^ys (^j^-ixuj .cj^j^-ll 4jjjU>. S^jl ^jLj (^jjs LLiLi 4 ■» 
OaJ L^Lu fLfldl (Y) jl i^^jUdl pLAflJI (j ixJalla iLa^C (N) :^>JjJjJI ££J jj-aj 
Jx. (_jjJI 1 «i_Li-*-iAll ^iKjJIll Ijj-o j^jja I mi'm Ijjij .<_u_>3 cj^j^ SjjjLa. S^jS 

j\jLj Cx^j 4^>^JI_9 4_ljjL^JI ^Jalj Cx^J 4^^^JI (j-tj ^_i-a_i ^1 e-^ll j^, iS a * (_)iid 4j| 

JiliiJI ljxa» ^j-a-'J" C5J^-' ^ mi'< ixsj ^ ?«^JljjljAJIii IjjILi ^j-o-tu IjLL (^il 

^ji (5^_^aJI Ufli (jjjjjj) (_5jlll d jl Mil l j^J-ua ny j ^l C5_>^-' ^ '" ' ^ <«(_5^flJI 

■3l-> ■»!! jl iujUJI ^ajLj 1-1-^* f-l^xu iL^jlj 

is Jl — je-^ 1 pjii ^ (j! ^ 

Jxl^j J-» uail j Jj^jil _>JI J (T) N - Y J< mil S jJii JjI .iujUJIj 3U til C£i — 
j-Lijjs '(i-ij^l 4-i^.Li <tgj^^a SjjjUdl S_j3j i4_i£.lj j Jj-l=-i 4_ijU>. Jl (j-ui ma. 

iSjiall Jx. SjJ^il S^flJI (^Li ((jisjSlI j^j-o Jl 4j-uij iAjjJI J-Aj-a (jc 1 ^l"'"»J iSjiall 



ioUII 4u,nlll 



ijLgjJ! J (jLaLaJj^l ^^Slijj ii^iujJ! Jx. SjjJII <ilij (jc ^LlS . 41"-^ n aLJil j Jaaj 
IIiaj l(jr ^.jUJI sUaAJ! J lj^>a j^al_>JI (jl£ 13! i 0 ,Ki\\ J^. .(_yZ>Jl\ j£>° 

(jLi <(i_j)\-Y J£_mJI j La£ .SsAxu^. £jLujj j£h I4J ^1 (jc 4jLiil 

(_gl (j I j S" K (jjj i_>i.SLI LaiKwl Lljl^a (jLi yCj mi Lnfl US ujj mi (jjjlll iff-n ma II ^jLujlo 

lia aUJj^l j (j^La-*j ~i iijjUJI S^jSj 3U »ll .^fini^ II j^klo ^ (jjl .ikij 

LajSjI-AaJ «LaLaj» (IjGj^Lu <Li-ljJI_a iSjJall JJaj (jli ij « i^U Jj^* jUS'iI ji 4j| ( _ r i* : ; 
^aJ 4j| ilij^ l '^^l^ (^>i.S!l (ja LcuSilj^.1 cJ/LSlxu Jj ..!» i^U Jlj (5>^l J| SimmIL 
,j 4_<iu_ijJlj iSjJall ^S'l" ni 4 ((j^aj^l j^j-o ^aa-j S j^U-o 1 Jjiu (j Jt Kit I US in 

^jjU (jl (36jn .rillj 4j^SJI 4jjj^ua (j) JiKlJI Ij^a (jl ^yiaj IliSi .^jLkil iiLgj 

S^ryLua iSlala LiJLi.1 Ijl Joii iijjUJIj 3l--> ■»!! JiKj (jl j| Ijjj-^* < Llj^. i^n 

J_c jl/ j ijLjjjLiiJI j^LLiM j^- L°l '3'ijt n iij j_ad=» (j liiljj l(jjlr LnLuLS Lajj^Ij 

(jja Luajl I <vl-»~ (_gjJI Uj 111 ill vZjjLilll f-jll la-aJj Afli i4jajJI (j/i J^.1 (_gj" inn 

J^. (jl US mil (jL ma lis .^j^-ll (j-o J^-UI ijj-oj SJls j^c vZjLuLSJI jA-jj "ill (jisJLsdl 
ilLa. (j) (_>ij^l J^j^- jjJj 4jj Loi 4_i£ j-o Ji.lj Iq<qU laNl'-U iy, jl" A. ^ ^^x-liGjI 
^1) iijjUJI 5^2 (jSl i_>i.S!l (j£ Leu5iJ^.I iiil^ iiiaj S_/\-S dAJ (jl^t'iuiii i(^a. Is^iuj 

|1 Ml~> II J^. J1_U1J jASj (J3I (jj's" Ml ((J^SJ^I (j-0 iiLuJ.1 JJJ-O I < Ml^f. V_l^uljjJ 

.J^l 

IjiO |_MMM <jl J^l (j jl^II .lllSl <GC ijiJlj La Ij^J (JJiJ (jil 

t4jjj 1 1 (j 4jjjL=JI vZjI^jLj <ulc (jjilxu La ^Jl mi's" ml (j Lli£.j lj| tJiK'll 

>_al mi's* nil (j LiJfcj lj| 'J^iLij < jj^I LajNLa liai (jL^ Ljla^a 2U »ll jNLa.1 Lijixu 
I 1 1 a jjjj I j l » ^ 1 .<^iL^-a 4_i_ijLa- S^al Lg-fiLua^aJ I J ti ftjj l I j a i t 4la >J I CjI^\jLj 
Ji»j la. J| jjLaJH ^1 ijjia-UI dJ" iioLxll 4jj-mlLl JjSlI . alojl 4jllaj iijjLaJI 

(>^JI iujL^J'i aia^l ^ 

IjJa n JjUlxu^L (jxijJI J-t iijjUJIj 3U tII I4J jjjj ^1 SjSj'sll i_al mi<" ml Lij£_aj 
jjj^a_a 1 5_j-LI fcjj5> (jil .iijLiAs <J^j-a J^. (^c^a-uaj-a i_SJj5ij (jAjLllI p j i >-i 1 1 jjj^a-aj 



jj-q .(Y-Y J^-AJI j-lajl) 4-adilLI (j £ J-^J-a ' S^flHj <<J^>il S^-J-a (J £ J-^ j-o £ j'^ll 
^^^j Labile f a tV** j ^ J Jjj Cilj CjLlojjJI 4_Luj-Luj P ^jloJI jJjus-q |J_lujj £j\ jrLfl_Li 



i^JjjJaJI SsjjS) Ji=> (jj .Cjjj^lS Ljl^.j_a IjLkl 3j£j1I JIoj iSLfllixi 3j£j1I vljl^j^a 

./ (j] !<u ciimj! (^aJ! jjJUI Jd*-o (_>uijj i_ia$JI J| ol J^o" 

>a-o olau-ail (Ol ^ojjJI I (3 J 4 o"ltV<l ^Jli\ <Lka III j <jl <jia JLaiJ ^Sll 

Jl isLodl Ijl a UjaS il^u r LAl Jl ^jLuU! $1&J\ eta ii£ J.\ 

■ iadiLa J| J^aj ^^1^. t = h/C SsjjS llSj 3 uojjJI Jjii* mi* mi </l ^ ^J^JI 

:La> j^S f ic j3 4jS _>J.I ^j^" .» <c»3 ^1 lla> J^Li. j 

v = at = ah/c 

QolUI (1^. jj uall ic j^uj "jjULa 3 LQjjJI ^ a I" j Lajjc ^J.lg-11 it ^jJSj is jiS> 

ic ^uu Laijji^n (jc j&j " lAjjJI i_sAgJI a tL ^j^-l SjLaj .ijlaJI (j "_iAiill 

4 I ifl* nil I CjL^^II (jLi i dJj a J o jJ_ua-o (j-° i** 1 ! CjL^j-o ^1 t4^j^»*ft i_sl_*_tul 

IjLi .3ijjj<J.I «j-LijJ i^-ljl» ^jji £>jjs>3 .LgJLujI jic eL^jll jjjj (^c- i ^l""»j 

juMi j <ji£ ijl Lai < jsl jliimii j jjiii ^ji; < jLoj^i j I j^J ai^il jjiao 

/ Jxu>U JJ/lllj /' JltU-olll JJ/llI JajJJ j^l il-u,Ll"JI "JjLilllj .J-C.I JJ^llI ujil 

:JL*JK^ 

f'=f/(l±v/c) (2-1) 

1 ^" ' j-iajuJ 1 lift J->J-*"i i_s-*-^-> 'Pj'^H it j-jj j^js 4jj_^SJI etc ^jJI £_o 
V in j^JI Jlo) S^rjJLuaJI Cili .d j^"U jj-uall J-C ,jj-ojJI *Lkj)!l _£jb 
jLxLa.1 j iLu^l 3 ,^y<ll ilji" mi* ^jJI vTiS^I J^Li. <£. j^uil i^^l olL ^ 

jj^LlI j ui^LLL^I (jli (iljUil v_u" j" SjULj .<Ail^ "JjUil _>il J^k 

(/'-/)« -fv/c 
or 



AdtUI 

(/' -/) - -fah/c 2 (2-2) 

(_5.il! Jjjlll ^ J2l ^j^-i <LajSU (j C)l uajill 4j JiS'im* (_$jJ! JjjUl (_jLa ijJi (j-aj 
Lc.^_ua_a-o '"'I i^s uJJ (J_to^l j i.^ll (jl^ Ijl t4_il mi n j (J-^ •S^^jjXI (j-o 4-> Cii-tu^jl 
l> uj^LL; <Gl$j jd.uail j jniiii 'S^Jil (j Lc^ub^o «_ij$JI jlSj ZasLo j 

Oic- La-a Jx.1 LgJI iS" ml Si£. CiI uajjJl JJjj •»"'.'.' lUqIjJI 




ji 1 o* im j t j"iLk^i a loIo jx. is^^uo^x, _>ii (2,! (jajitMi -[^^-0 ^a^h- J^-^ 



Jjll .(V-V Jl^J!) i^jSl! i^jUJI o^jSl! 

lis^>£. (jl JJUJ ai mil J| 4-i£_>ll <Luiajl Ji. ^^jLi^il j„\ i r— 1 1 1 (^j-a f-j i^ll ^ <LaJalla 
(j^slLj (jl j^jiJI J-C I 'iVs n\ <£jLulM (_gjj i^flll jLWI J^-b £-no_jJI <Ulc- (jj^J in La 

(^ ysj mi i_so$JI aic j^s.^jJ.1 j-loIjJI j^Jila <G I J I — JiKill Ioj-o J'iLa. (j-o — 

J_a^al! AualjJI j^jJaia (j-a .jj int I <->j£ (jlj JjuoIj fcljj Lo-o J3l CjL^II JJjJ 

;<j jikj ^jJI jj/Lll oLijiJI 4j qI i5~i.nl ^jJI jj/Lll ^jLujj (^I cj^-j icJLlI .lie 

.a^sI _>JI ji^jj Lcua Jil 3"d-k)!l Ale ol i^i'ill jj jj (^1 J| j_ual jJI Ija 0 nUj 

J| ^jj^u ^aj ^U^l)) |^l lla> J-c Jikj .jj^=J.I .lie -s^^l 

Lu! l0A slj^j (>o (_5j-iJ.I LtJaJJ (^JiS!l j-a^ll ^SjJ=JI JjjUl j <^lj| i^O^ 

VlXa iijLi J£ Sjja.lj 4 i^i'i ^ll-i" — 4^-°3 icLiu (jAjLllI jjj^ail Jl LijJaj ^jj 

Jl i_J_>2l £-n=3-o (j Sj^a.^J.1 icLuJI (jl J! (j^iU j mi <LajLll aic J^^jll AualjJIll ^ Li — 
K.fj^jJaj ^J^-j J-C- j^-uH 4-ujLaJI JLa_o j^j-o 
iL^jJcLs jjc ^jjisj-o ^JigJIj 3j£jJ.I <La2 jjc Lcjjisjjs jj uall (jl£ lj| .JlLUj 
0 °l*" — SacLaJI aic jj^ll J i^l jJI (jl gjjj (jl I '■'!<* I uajl JiKllI Ijj-a jJalj (^yai 
<La^aj-ai 4io ..jljuMI J jiSll ^iliil ^jl mill jj.^tl <j| j|) Jd*-aj ol 

(jLi <ljjj iu^a^JI JjjSlI ^Lj^ln lla, .(j-LjJ S-ids Jij LLl> ^j^l Ijjj". 

4lcLo (^1 J I ^ flfl mi ale- -LualjJI £_a ^a'j mi <J^jII S-J-iisjl Oic- J^^^jil Jj^sIjJI 

.6_^Jaj lla-il \ J_C j^_toj 
c l U N l S j ^1 ia (j l ' " ' L^-J I l'i I . ^. j II d ^ < " \ 1 1 (j^ 2 a |j A. ^ d ^ 6 J 6 (jl — 
llo^o (jjiual _>JI (jx, d^alj (jl£ .ilUJI idJ^ J .4jj-mlll 3£ _^JI ^ ijuLlJI ^^xojJI 

(jl£ ^aS^I (jS! <ilJjj i4lcLu ^ tkjl Jx j! ^ u 2 Jli\ ^ j^al _>JI <^Lo (jL 
i 4^ ^J.1 (j£J .«La^.» dj-ajj (jL^ Lo^jI iijjJ. Jij-tu ixu (j^j jJ jl ;^Lj j^'i j£ ^LiLo 

(jc JjuI Lcl^jI (jLiiLi (jl Sa'n La£i ijjjjj^sljJI (l^-i ^IjLiLa ^yujj (jSlI LijOjI C$jJI 
.4J La^jlj ^jL?-" JL=-° 



2JL* j ULij^j ^1 L^lj ^ j j Jill j 3 a j q U 1 1 .UaJ ^ J-c — <Glj 

(/'-/)//« "^/c 2 

<fl 3U -» U (jc lia> An* ml j2a <( ^_*jLiaJ.I (^u ^Ujj^I j JjLiJI ^ Ijja-o h i^. 

.j^jll JUJ.I lia> j iujUJI (> f^-LlJI SU «JI ^il^a <0 2_ujUJL 
Jjl cjJjj j3j . \ *\ \ \ ^Lc (j jjjj ^Li^jl ^ "'"'*'*.' o^"' '"*'_'! J_>^ 

dm i 'it I gji^ill i_slilal 2_ujIjJ _yi^.l ^U^jl >A>?v9 0 s - 4_s_i_>_>^jJ I oljLiu^!! 

SJaJLiiilo Lfrj£J a '"N 2 l"< JjL*j 2 l"< r. l , A , ,1 1 ^I^SSLI r- l uajjJ l 2_o^flJI '.I I (^-o 

J-C (^jS iijjU. JU^a LgJ (>oj — Sjjj N • • JI^J^J j-i-ual — S_£j£ ^a.J-i? 

t j-o '"'* >^)-> 4_x-oLa. (j-o (3^-^ (J^- 0 ^ tCjl n n 111 II (3 tCi£_oJI (j-o S_/Lfl -iJt-Jj t~i mil 

vijLuljjJI (^-o SjjI^JI viilaj^llll c^^Sl (^1 jjj . (jun mil ^ jjl_»JI pjjAJI ^Ljjjl (JjjUS 
<Jj^ jjS Sj^s \ ,1 La>ja2 2_££ Lg_l j^o^ill .S^jjj^iill ^^j^lll (3-a sLa. 4& la II 

2_i_oLaJI S_jl ,*jLs (j-oj mi~».j CjLa-o^IiS N • j^'t j_Lj La>jJa3 < QifV< ijnn mil 

<(jj_q-ij ^1 ^1 (J^l ^jLi^flJI ■ j\ J_uaj <Y * * Y ^Lc .^Ll^-a L^a la-m jJ-C 

<3-a 4ltilil 2_.\_. ...II ijL^SlI <J c»A jj^ ^jJI J;Lj^I p\ ill^jJ jjIIJI 

jja^ tj^-l^ll ^uiilLtuJI I a j i *-! (_^j-ll s^j)^ II 4_s^Lc SjLLI^q t4_ij^j^_ijJ! j II j^l 

.zro jjj jj^ui j j-u^i ^ 

ai^jj o _>jjj 3°"^*' (jjjLiil <ljj| il^Ls 2JL, jJa ~l ...I .j , N M • ^Lc (j 

<^Lfljjl (J^j la ) LoL^- 4 t nil ^jj^-oj J^Lk. (j-° ^Li^J*^^ ^v^? - ^ (J -0 ^ J_1 ™> : ?^ l^-J-ij 

A^ . x V = Cj J^La YY,o = hj ( Y i/ f "\,AN = g f l,.^"M,Lj .1^ YY,o 

j jjjlll j . 4jaUII j;Lj>i^l o' 6-° <-ajL<^JI 3JjL«II 3UmiI^j Ja^'ll '^/f 
(j ^Ljj^l Ijjji (^j-o ^a^'ll jii ljjs> £-03 .^ 0_ N • x Y,o— j-Lj 3JUJI 

(^jJI ^yj-ajJI C-Lkj^!l SJjLjl-o (3^2 (3°^"H ' ^ Lij^j i(3^'- <Ji " <j .^IjjU= (jXo J-^ 
Lo-o ^JJJ^J l.^ja jj^I ^3^1 (^l^ iJ-Sl^jJI (j .SjjLk ^1,,^* miL 2_uaUJI 3jyinll <Lilaj 



ioUII 4 u mill 



jx 4x^uaJ.I 4xLuJI 4x^u ^s> Lcu5ij^.I ^IjjJx, (j'iLolx dllA (jl£ .Iaa Ls> 4_J| _^Jl\ 

OjJjsJI (^j^b 'L*A$' grK.ii Jx Sj^^jil 4xLuJI J| 4l.nl SjjLkJI 

LaAJa.1 (jl fl il mi a (jW\jtlJI (jlia> .(j^jSlI Jx Sj^d.1 4xLuJI t jji SjjLkJI ^Lfljjl j& 

Lu5> — (^Lijj^^ (^ULc ^12 .iiiojJ! ii^.LU! ^ -L^Iij JaL^j^l di v^jj jiSLl 

J^. ^rt-kj SjjUa Jx icLu £JO>i \ "W\ ^lx (j — gt'ij'j'C (_jl jlj JjiLa> 4jjs. 

.cjjaJI fcL=>JiL> jiJL»JI J^j^- ^\J=ij SjjLk Jx (_5_>^-l iim ^ij Laji i t jj*5A\ aLaJlL j»JL*JI 

.^^jjjj^I (_g_>^jJI Xua^i! (j Sj^a^a 4jJQ 4xLtu Se!_>ILi (jl"l^ .nil ^Ljc-I^SJI Cxij^S jvi 
i 4jLi .(j^aj'i!! g- La J| 4 i .Hi I j lie ic j^uJLi (jlji Laj Liil£ (j-G jfi U=J I (jl j»xjj 

^"al"-^ n cjjjc j^uj (j^da"" Jjr-flJL (^LjjjLkJ! Cxi\^ l(j (ii a 'i J^j^- (_><ajS!l <jljj-i J 1 -" 
.(jiajSlI j^j-a (j — ^Ila — Jj^ailj ^gjji^all jli=>)!l Ji.lj Ja^il J-ualjJI Jl 4j_m*i 

^jjj, (jiaj^l gtla-uj Jx Sj^^jil icLuJ! viijl^ A (j <n o'i (j^sj^l (jbj J v.' "'.'-i 

(jlje j-jJI Ja-tuj"""" 4x j^uj <iil jj -IgJJ icia II jLk*i!l Ji.lj J^^jll AuaKJI Jl 4 i in'i d j jj 
4x j-uJI (j-o J£J J~> (iii Jal a"~^ l jaj (jpjjLkJI ^yll^-J (jj • <j LL=J I LcLgj dj-aJij Op^l 
(j g-Sjlil SjLijJI j\ jiiJI jljiLaj 4-uaUJI t2jU ma II J-cX (j* lla> (jSLa o3 j .^Ujjillj 
(jl£ .(jisj^l gda-ui Jx Sja^jll dJii iijLLo jpjjLkJI Jx jUf^ua^ll jU^LJI (jxij 
g-LjJj^l i-ii'in iijlj ^jjlj M ± Ml Us j*5i 4(j->*ill 4xLJI )_! (11*1^*1 ^l (j^aJliLil ("jjs 

(jjii i'jjj \ i^^lojJI sLkj)!l i T i i (ii i iiiQ ^jjU N £ ± \Al jiij ^Ij (^^jjaJI Jjj^l 
6 jjil aii 4^j-->"ll gulUJI cujjI asj ^jLj YV ± £ • £> jj3 llii JLuaJI 

("jl 2 j " I I S jM Ull jSjllI ("ya i4jlj v**xsJI (j .4jjIj ^jjLi N • ± 0^ 

*\*\ SsjjS _>i.l u.i di< a Jl iiLisI (iijjUJI i_u-mj iiilj ^jjlj ± ^V^ £sjj3 llaj 

.lul5 ± YVo jLu^JI i^jJI ,_,,,„, iiiQ ^Li \ • ± 

LaijoS SjLij »*^liJ (jGJI iijj_ > aJl'l 4->j"'ill £_a I liiljj ^Ll ma II v2i*iiljj j3j 

.ijjlS V± YVV 
iU.j JsU, N <W\ r U j c5^.^JI Jjj^l t L^I Jx >T jLiil 

0 i"i ill ^ylojJI fLkj*2!l f^is (j oLiLidl goa ici" Jjtjj .J^jiK \ • ^Lfljjl Jx 

(^jIj^. L&jaJ* isj jjoa. ij ^jjJilJI ^ ^^iaJI Jjj^l ^Ljjj^l iixui ciiiljj 'j2j**II 

JjLkJI (j (^Axli (>sjJI (jl -la^?- OjjjI ^2 (>sjJI Jx iijjUJI ol^b <jj£i 

4jjlj Jio jliil djjljj (jl Jl3 (jSJ . J a mi l ^jUaJI (j (^-i-aJ Lo-o ^j'-ul dJji-aJ (_5^i»JI 

oV 



<£^J Jx. I4X0 jj Jl j — (juj'iL) — S^^Ai! JL^I 

jiflj c-_>il (jl IjjSi .4xl___ll _>"jJ_s <£j*-il t5^"i CS--II 4 ma'< (j-ojJI (jl jS[_u 

Jj it" luj Lgjl _)._-- Sj^. 1 <-i 1 1 JI-nX - .! Jl-M ni Ijjj i(__jj_J_ll JjjLkJI (j £ _/-jI J- 2, 

j_J (j-o_J _/-jI -1> __-.-~in < mi j__*JI (jl Lukjl j_C jJLl j____JI (j-oj .-Jjjt-Mn (j_J 4__X Ci2_dl 
Ljjx CiLjpt-ll (jl djLjxl j Q- .03 'JflaJLj ilj| *i\ !dll_> £ v_j^--_u, 

j 42ji~ ,„" „i ^jJI (>ajJ! (jU <<jjj_>i_- Jj_a. ix_3 Qjfl'jl j\ .5JLAJ! 5JL1L ll_> 

"_| j__-_ll £iJ___j (_g j" mn __X Jj *" mi l _>aj-ll (jx JiLi (jJ dL__s S^flJI _ya i_> j^u 

.4jjLUI (j_a flj^-l N * (j J^-lj 
iljjUJ! (jU _£_>1uj La-Cj Jx 1^ i> in (S&j^ II j-a^!l J;LjJ>j^l <_>"J 

.LoLcu (>ojJI --slx_| Jx: SjjLS Lpl 4__-j_J ijL*-U plj^-dl cj^IuJLj ikj__>ll 

j^ljUl dliAto Jl a j jx. 

<LL___»_o Jl jJilll Jjl t'wn iCiLcLuJI Jx iujUJl/Si^JiJI vIjI^ajLIi L-iijj-a (j 

.(^.aljlll 

1_j_9.ua jiL-uj (j-aj - .! Jx 4-oIjj djj (jl el_____ll Jjlj (jl i_ Li-C I 6ldi l_____o_jl 

Jx (IjiJlxLuJI (jjLH-j ^jZ <_><aj-l Jl^ <Gj£j-o 3£_>^ <j-£x 'Jj-*j t-^J-^ 

<Jj_c_ La i4___Cjja J < it in" J'iLi. (j_a l_u_ Jjli (j__j___ j-_jL_o 

______ Lj_)i 4j_sIj <j£>J.I ___JI SJL_JI iLk .(jAjS'ill Jxj .4_L=__«JI jxj 

jJaljlll Ljj jLjjl ^jlll 3jflj*C I I ,___) o_u_j .*_5% iiSljII J j^wnn j ^ mm j_J <4__b_«JI ^AjLj 
is j^u ^Lkl (__jj_l Oi^JI 4-iSljII J ji inn _jLi <dxj .iiSljII J j\ n,n j pLAflJI Jjlj £>U 
4 _Lr__j_=______J t ,___> 4jLL___. L_s___.j tt _u mil llg-lj .(__;jj___3 jLi=l J-»-b v-jSdl Jl_)-1= pLEjJI 

j_X. (j_s jj___sl oj__tj <__-_JI (j-a J_$J___u pL____JI JuIj (jl „l it* l__>____i C-LI 111^. II 6_u5>j 

.<j2l_>il J_ jj inn 

V <x (jlj <h <_j_Cj__ll (jAj-l __-J 4xjt-i5tl SiLuil (j! _><a_>Aj 

: j& IjLjIj LL_>j LjJ_C iU. _>il iiSl __>il J^jlixua i_L Jx mil t c (jxijjl (jj£j (jj| 

t c = 2h/v (2-3) 
oA 



ioUII 4u,n>ll 



CulSj f\ lAifll l JjIj icLto I l~> mi* SeljILlI (jLi iii2ljll J j* m n jjiiLa (j-oj 

Ijyfc I4J 4-uaUJI ibbdl (jlj i^jiajJI *Lkj)!l _£jb Oaj 

t a = 2h(l-v 2 /c 2 ) 1/2 /v (2-4) 
(j^i -_>^-' '"I o^J i<Gc-Lu SpIjIL (j^LLJ! ^jjS" II !3js> £_a pLAiJI jfilj J^lLi 

(j^slflj (<jJI ij-uij (jL^j^JLl LoAj Lajiljj La£) i_jS^aSUIj (j^sj^l l£J isLuill ifcjjJala 
<>ajjl <j£ I j 1 All j el lAflJl JjI j (jj*s J -11 .(1 - f 2 /C 2 ) 1/2 is jj3 JxiLjuij LgJ^k 

.<GcLtu (j^flllil 
JjIxulo icLo Sf-ljjj 4jJc (jj£j (jl (j^OjA-flJ U el iAiqII JjIj pjjfl* (j 3K mi l 

5j3I _>il Jjlm*j (j^j^l (jl pxjj pLAaJI jjlji .(ji>jS!l Jl eLJiAJI jjIj Sj$c jjc <j3IjII 
Sjjiljil Jjm mo icLu ^ 1 A j (jl jLsdl j^ys i<jJI v Ls>jj2 ic j>ju (jl^j^." i 

5£ jaJLl a m" ^1 ila. jJI elj^l <ilJj .La Ja-a ^jAj -(^"jJI *Lkj"bL! 

JjIjJ Jj^-JJ '(SJJ) (^-"^J- 0 J^i J^-'- 1 ^jJsljll J jm mi o j el lAial l JjIj <jj^J (4-aJajjJ.I 
(j^-J Luk) .4"ir.Loj (j- 0 liajl j^ j jtjjjj 4_lsIj1I J^gj m a <LcLtu (jLj (j-a^- 1 (J^ pLiAnJI 
(jc IjLa (3^J (.el lAall JjIj fcjjjj (_5.UI i_j^aSUI (jxi 4jjI Sj^jia. vZjI^tJjLj ^1 JjSjLaJij 
el iAqII JjIj j-*j jJj Ljlc juj Curia V<lj iSj^jII vljL^j^a L$ji Cifl llajl ^jlll SjlflJI 
jjLjj -a^j^l «>UJjl j LcjLuj JjL*j <£. j^A\ j (jiaLLLj^l l,ia> "j^j^uaS jLU Ji.b 

£>L=Jj| (j S jll isjjSij if ic j^ui\ Jl ^J'^aa & jl ■■*■ (V,l at .Xoll JjIj J_c (i aaj'll 

.<Glj ssUJj^l (j <cjLuj SJLs ^jLLuij i^xta j i(ji5jS!l 
l(j-^"'ij ^jlll Ljjlj ^jji (^jLullI) 3l-> ■»!! l()->"'i" ^jlll viil^llll (jl * ij's Lulj 

JU~aj (Lj£jLuj) Sj^jII 3I->C (j£. <Lual ■»" di^il Ljj^-aj ijaj (j-aj ijysK-a ijjjLa. JU-a 

JL^JI 4_i^jll ^_L^a-a (j-a ^jjiaJI (J^aia jJ-C Jj_a_i > d a U." 'i a S_a^ ' \J 
j^lj <(2-2) flj SJjLxIl 1'ijUt'i .(jJsj^l Jja iiSljil J j . i in n J^ 1 ^- 0 kJ^jill 

j (/' - /) S^J.1 ^Ij^l (/' - /) « - /^h/c 2 J lla^ ^ 

^ iiJ jUJI JU~a Jl i_J_>SS!l J La>jo3 iSiLuba J^. J ^ ^J.1 jj/^ll £ya viiAjltl e ^ajAll 
(jc JjuI (jl^-a (j Lcjjui^a c-^jiaJI jjinn (jl^ I j£ Lai .(^^ajjjaJI jxL=."i!l ^Ljjj^l ^aA \s& 

Jjj! j-Ujil LljJ aj^j (2-2) iJjbdl j <JLuJ! ia^L«JI uiJw'wni <iujL=JI 

JjJl-a «-a LAjI (j^-lj (i-H <'<tl c-j .All 



£si& UjJLa. j 4j! jUjc^I j £jAi e£^9 -^'j ti ^^A^' <£.La)l 

jjoIjJI icLmj iijULa iijjLaJI j£>o (jja JjljI jl^-o (j ic^jis^a iiSljll J j* inn icLtu 
4j1cj .<L2!ji! J j wtm Jji it j-uij j-esj (jjajJI jl Jl pLAiJI JjIj (j^slkj i(pLAflJI JjIj) 
(jja £ j-ujI iiSljI! J j* ni n icLu jl pLAiJI JjIj djjj — £jLulll Sjls <L-ta — 

4jl£ja~o pi i^all aMj ^at^j (j) Jl <jl Oj^.' <4-l=^la ic j*ju}\ (j SjLijJI ssOA .<GcLu 
OS i j2 j j's" iii iiSljll J j< nm icLtu ,*jLs ((j^ij'i!! 4_oJallil SjjjJ! <l^j (j Ijjjj 
Jl ixJalll! SjjjJ! il^j J'iLk.j .Lgjc- Sji.Lla jj£j jl j-° ^.ij dljj < 
i-i i nil dJjj isLAAJI jjIj <iLu ^ LkJ Ua^o 4j2Ij1I J^lu^ <^Lo jj£j <<_>^j^l 
4^Lu .(j^jSl! J! Sj>*JI J^Li. .Ij^J .jLuil ^ylajJI eUaj)ll 

icLtu jl jj i jSU .2-i2ljll Jj^i mi n icLtu joj ^3 '" 1 jjl-flJI 1 (j pLAiJI jfilj 
uua i (5 ji ifiSlI &jl —"II 5Jii J'iLi. Ij\j£ IjjS v2j3_jJI (j-o ■ ' — ^ j2 SjJsIjII Jj^i mo 
jjjll! jj£j : c5j^-' -(J^j^' lI\ fLAiJI jjIj icLu Jja ioallxi JJaj 

Ijjj J-^j^; i_r^' I *<jf' 4 -> j"'ill ^ iUIU <lXui j^l (j^ij^ll Jja j^a.^J.1 

t a pLAslII JjIj icLuj t c <Li2l jll JjIxulo icLu J£ J-c 2U ,„l I ^Ifl 

3^ A^a — fLAill JjIj jjt^'ia ^ dJjj — ik-jJI (>a Jillkil Ja.ljJ.1 JNIA 

i^jll J.A1 .0 aUSMI ^jSlI (> jnLLz^^I jj^ .1-Y J^iJI j ^LJI ^Jl 

iBj A ^"lUS'ill (^u .t a ' (j£ t c ' j^-lli ila. jll Sslfii <A ikilJI Jj£ <_£aSUI (Jl 

jij JjLiJI Jj-aJ 'Cj B jij SaIxJ.1 il^. jll J*dAj t a ' jj"U t c ' li&j _>aJ.I Jaaj 

.t a ' t c ' Jkj C ikSill (ji) ^NlUI Jl ap P l jUI 

"jIj-o jljJ — JjJ=l il^-j jll CtJ Lai (jl vija^. ^aJ <Gl d _A^J OS ^jjJI j^^l (j-o 

gl^aJi LgjSll .i_sL»_Al S J^iL3U J^l ^j-ojJI jjliJI (jj's l mi ii_sL»_Al S j^n ■» I 

gjjj (^1 £jLullJ (3^-=^ ' -L^^ j*-u aLa-jl (j it's ^ £jLuill jlji-o (joij 

iljLsJ.1 (j Sj^^a-o <jL^)!I ?ii3ljil Jjjmio <£.Lu SpIjS (j ^JLxjA] Sj^ ssjoS 
iaLoil c»jI^ Ijlj ^ iaLuil djjk cj^lm jjjlll i^ljl jl ^ ;(2-2) ^ j 

^jLjLoisI S JvIlAJ JJji-ll <^-ljl jljjlxui ^LxjAI S JvilAJ j^I 
Sj^sj .vijjUJI ^jLullI jlji-o JOaj |d liil ^ii 'djjJ ^Lal&'i!! _jL OS ji-T j-ol 

^jLujJI ,yk g cxi^ '.v = gT j! ^Jj*: j^la .^L*^ ^1 ji^l Ij^J ^uJ ^j^I 



V <£. j <jJJ j glii ^ fcjl ..nil 4_l^Li. JajU-ih <_gjJI (^ajjl ^ Tj (<LLa «Jl) 

^JlaJI glli Ci\jJI . La i^l J^jjlj (^1 ,^_Lualll jIjJLoj ^-jl .."ill (Jli ^jjj 

<^.ljl JS" tn 4 q.^'.II Jl g itsjS viilS ^ <Gl (2-2) jiSj SJaLstil (>jj .it ^Jl (j 4 ma'i 

U^* '^lj" I — ij-lljltl mil 3£_>~k Jj-*-o jij '^jl —"'II (jil I a.^'H jljS n 1 Jjjlll 

.JjjLuJI^ 4 .na'< ^ icLJI SpI_>2 (j JLa^l _£-*jJI (jj^-J l''(j.'J i. Qcl .^a (j-ojJ 













c 




! B 






J! A 







icLu. J_c ik i. ill SpI jULi ti jLLo t a ' pLAill jj| j i^Lo ik mil SpI jUI :1-Y Jii 
Jllll II S j^iiLxi JLSIj^lj f>aJI liai JLicI tdjixuj la ma II liai ^ ^ a yi 1 1 c-j^-ll j 



S.ia.l_9 4 iri\\ tsjSi JJjj JjJ<-aj £j\ iAaj J)!!"*" 4j2I_>1I J j'i mn icLo ^jl JLttll 

J'iLi. (^j-a pLAslI! JjIj ^ it-Ti ni i .nj .(3-i2!__>ll Jj*i .nn j^Jaxo (_j-a <iiljj) iiiLUI (j 
.Li5i J ri_tu 4j<ij^ 4-*jLLa <_j-a ^^i.'i!! icLtuJI <_j-a L&I 5l"j m (_5J.ll frjirill Cil iAaj 

J| cj2j J^jI^j sLuaiJI aSlj Lal5l*ij.n ^1 ol i^nll jjc. ^ 
Jajj-, ^pJI iixuLjU! Siji^ll (jU — (2-1) j ibbdl j — J^S ^ Li La£ 

<iJj a " j jiina JjS <_j-a dni'ill e- j i 1 1 <JLioj| ale JJ/Lllj J"' J iS" mi l JJ/\JI £>U 

■.^j^s V La ic j-oiJ 

/' =//(l±v/c) 

(j/i i a!i i (^ ( _j-iL^JI ^ it'll J-iJjij (j,*.'" (»j irill ic j^u (_j-a 3jj_^flJI CiLc j-jJI oic 

:d j*ZL\ jAu=dl Jx. ^JJI *Lkj)ll ^job 

/' =/(l-v 2 /c 2 ) 1/2 /(l±v/c) 
/' =/(l - Wc) 1/2 (1 + -y/c) 1/2 /(l ± v/c) 

:(_jLi .Jj^al__>JI (_>£■ I J ■»" i a d j j i j,l i^l I (jjij LaOlc- ijiJ (j"°J 

/' = f(l-v/c) 1,2 /(l + v/c) 1 ' 2 (2-5) 

:j_ualjj| i-j^-Sj (jL^ 
/' = /(l + v/c) 1/2 /(l-v/c) 1/2 (2-6) 

cjL&jJI jjt'in* pi i^all JjIj j^Iila ^ <jl LiJj (2-4) jaJjj iljLtll (j-a 

.t a /2 = h(l - v 2 /c 2 ) 1,2 /v :£>J a3 llaj 
(j Llj^siix, t a /2 ^jJI c^jLuj n 0 cjUAJI ik. j JnLL 51 5 I'll ol irmll jac <j| 

:((2-5) iljUil) SLSJU.I oLi^UI jj j3 

n 0 = /'t«/2 = f(l -v/c) ll2 h(l - v 2 /c 2 ) ll2 /v(l + v/c) 1/2 

n 0 = v/c) /v 

AY 
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:((2-6) ibbdl) Slifcil oLA^JI jjji j ^j)^" 
n r = /"t a /2 = /(l + v/c) 1/2 h(l - v 2 /c 2 ) 112 /v(l -v/c) 1 ' 2 
n r =fh(l + v/c)/v 
:<JllJ! iljLstil ^ n SlSl'U oUkiiJI joc JL=^| J-c- Jj<^ II (^-oj I^j 
n = n 0 + n r = fh(l - v/c) /v + fh(l + v/c)/v = 2 fh/v 
ic.Ld JLo^^l jJI ^jLuj ^jl iiijllll (j Sj^-Ij 3 ^Luj f jjjlll ^1 Luj 

.2/l/f 4j2l_>J.I Jj'wmo 
.(2-3) jsJjj iljL«ll (j g-uaj-o ^jiS> Lo£ <4 SjSIjII Jj' mn J^-^ £-° I^Aj 

5_i3t_jJ,l J^j mo icLu ^j's" in (_jjJI jIaSJ.1 pLAslII jjIj ^ <t-T< m < Ull aig-ij 

SliKlx, ol ^job 7 Sjj jUJIj 4L. -II (j! . °_.< ijil^lll Lao JnLL ^ < JjlIIL Ljjfj 
^L*-^ 3£_>^. (jc IjLo (^iJ .iAj^lj iSjJ=J.I iilLLlI jJ aia.^1 3£_>^. 

i^J jjji (^^J <4-r\j5" nin Jajt-i-^ (j JS"''J f-J i^lll (2jI Sjii (J-C (^jjljJL-a (j^-j SpJ it-ill 
jl mla ^5-*^- J-a jU=>! (j jl 'iijjUJI Q-»* lia 

J-C ^Lcjjis^a i aj^Jlj jA '<lt I iS__>ll fcjjS> (3^-1 .SjjLAs j^jXo J^. Q-IC.J) '^\g-a 

^ilajj (^1 (j^/Lsdl (3-o :(_j_^i.l SjLuu .Jj^l 2j_>^J11I (j Lil£ U. UoLoj JSLo^a 

^jj :^sJ\ ^*it jl — 4jjjLa_lJ j„t inn (_jl (j£ SdJJLjj i4j£Lto 4_i£_>ll (jjii Ca^- 
<^JajiiJI ftjjii .Lj^uaS lj-*^-j-a tjLi=>l JlaJ LgjLi — .kjiLu 3JU. j v^jjl^ 

J 's mi l ^-uz^j, La^ (i aj^JI ^ya-j nin Jai. (j — jjjjjll^ — P j i t-i 1 1 ^LsljI) JSVij 

< jj.^tl (> f^^AJI 4 .A, n Ljji oSlUtl ^1 at^lll j -u! (j^ilal (jS!l (jU -0)°-v 

■vr 



( j-a ^ lIS f-ij^Jl (j| * coj ^^^-A^ 4jlajjJI 4_lsIjJJ J^j_uj-q SjLiJtj 

.$1 ^io^l «ui J^il jlill 




(v) 

ej.^H ^li <(!) JJUJI < j^. .kjS ... JJU. j iiSLiiJI i£ j^ii Ujic :0-Y Jii 

aSl jJ 3 .'.II jjjj '(<->) JJL=JI l- 0 - 1 ^ is') »JI yuiliJ ii^ jil j r j^kj Lojic 

.(i_l)°-Y J*S mil Jx. IjjSl ?<Glj v^l\jJI (j tLAiJI JjIj £sl jj (_jjJI La (^^J 

*W J! 5U °'' ij J^Lail J=jL=JI 6^ "-s^l UjI (J 'fl'^j Ijjj 

J=aL=JI O-l^-J i^iKxi <LjjLa. JLa-aJ (^-jLulll) 3I~> til ^ LLAau-ml L\jl ^jJ 

JjI j (jli "'■ '° 4-iLloj iikjjjLil Ijja a «<Lvuaj^l» 4-iLloj 4-i£ 0 "l~- II 

~ ^1 ^jLui L^jLuj <4_i_u3j^1I ^1 ^"1 (3 "'T 1 ^ 0 "'" '^11 ^jl ^Jl gj^la ) tu ^1 . II 

il fl'j i^jl i^Lj US m a2j JUJI 4j (3^J ^Jj^JI &UJjI (j <j^jII j^c- 3^.' 
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ij ^LiAIj! <j cs>^' Ji Ija <£Jsl_jJI (j .^'m'm m g ^iol ! <iijjLaJI 

ijj .^Jjji-al^ ij Jja.^jJ.1 \j\ jJjT ^Uoj j^JI ^JLaJI £-ol_ui-o (J| CaLuojj LjU.1 (l)* 0 

(3^1 " mm j I ijjJij 4 ^. <<-i (3^)"'? 'o| CaxiI <_>$-"il 4j mj i_j_>a_ll pL^jjI i \ \ \ \ ^Lc 

ilsa/iLo <J>^iJI SjfLs .J^Lk^l <_jjUjiJI _>^-<iiI (>s Sj^.lj J^Li. ^ 

iijlj Lg-SLxilj-o (JJjLi2 jij <4-iJ pLo-tuJI (^-o 4 m » n 4aW\n (j ^ j j 1 1 4jtj<l-ill j-ual^&ll 

Ij A . .^J i^^jl 4_&L^J2l (jX. . al"A. ^ ^ I ^ " 1 Cj\ 4j15*j jjnm 6 J inj p"n (jl J[j ,1 \ ^ 

Lo^ '\ lt3 * I I i Q o (j£- Cj^^lj ^ J7- ' ^ £-^1^-0 o^- 1 tU'tl ^U< t ,„ 6jjJj 

(V,! fcjjj, J-ua jJI iliac (j I'-j^lj" ^ylll Q*bK Mill JUJI 2» ..U. ,*\-Y J*s mil jui 
Cu^a.1 u m II tiUjJj S^oa ill 4_i^j CA5*^ * (jl jl" * tl (3 4_jl_tu (3-o (jnn Mill ^3 la m 

iiiLiU lAiiJa Ssd^sj jl_>ll _£jllJI (3^ .(jj^Mill >_aj mi< J^Li. Ju^ji\ iiloc 

(3-0 sjja. Sj-Ou-aJI J-£ elj^-l 4-Xjjaj (_jl) iiiLS £>j.l2 Lilj^jl jjLsJLi 

jjjjJI Ij A 4a_LfiS (3-o Luj^^aJI (^EaJllI >i)J~^ * V j .(d^jjj! 

^Jij mi's II . aalj^ J'iLi. vlu jj^.1 ^ylll -jl --'II (3-0 lA/LC. t_uLi. (J| <il j^lll isjji 
(3^J .SjLLLi (3j j^IulJI jjl -**. 3Jaj JjJa. (j >jLlll I igJ CjLuI <S < Cta. _>a. <^giio Mill 

iii^^j jjiui ^^LjLiii V J < ... : i"i i (3^ ^ , \A , \ ^ sjiiJi ji^ 

i ,j< ,„.l"ll Ijjjj .-k^ajJI £_ual^J. <laJI ijJLc CiLoUS fl _%aJ (3-o Sjjjjj^I f-l uaiJI 

3-cu dii jJj .v^iS^aJI Jl^jia <J Sjjj^j ji^a^lJI vlul^ -Wi nj^J^i C5>?JI ^J^-iJI J^ji <3^ 

La>j»i2 iSj JjJa. (_j^ia. pj'^ll f-LiaJl ija^. a^Lj »i3j .^ iin mi i_s j mi's jl t^"'^ <La.La. 
iil^. (Jjj-oj (^jJI j-j--- ''II f-^-iis J^. j^jj (3l 3 < i^sj^l v2jLuLlSJI Jx. (3^ LoIjjj .'/.', V 

glla 'il diaj (3-o (jjj^a-jLjjSi (3^-oj <Lijj-L£3 (_J^2l (j i^jLaJI <3j^ '—'_»"> <(j no Mil l 
.(JmomiII isUjjl J^. ^• LaijjS <jjlj>j SjlSI^oJI ji^a^jJI dlJlJ ^^la. f^aJI 

i-i mmU .«iijjUJI iuijcii ^LoIanLI S^aIo S_>js>L1=. Jl f^isJI pUajl Liji-L 

(3jii (3' I (j i's «s-i — 4j_>aJ.I a^LlxJI j-o"i!l ^2lj (jj — I '^sjl S_>aJ.I (Jj iLa>Oa.j (j no Mil l 
SjlSI^JI 5„h« ill ijdaLJI (3-o (_jjS!l sjjAII b^J^^ ij^*-* '-'J*^ .' <5fjjLa-iJ IjJ-ua-o 




(3-o Lajij^.! <jLiJ>S (jljlj^) ^Lfljlj (jLo^j ^ J-^j <N^V^ ^Lc ^jii .l^al-^ 

d ■ '"'Ij^- o (3 S-l_a^a-a fi^a i^JJ c^^U ...11 Sjjj j il o 4_£tM^JI ^ _) ^ ' ^ ) ,>^il 

(3-o ^jLSJI c- j'-^H (2j| jl 14 Nifl'i i aSljJl a a '■ I I gLj^S I (jil -(i3j^"'W 

lig-ij <4jJ! 4jj_>JI Jai. jljj-al J^. j-Sj S_>?-a 4 la ml^j 4_i j m"i 1 1 (j^ajjij * <fAji\ ^ -> 'i 1 1 Ijj5> 
jij .i-^jljJ! (j^a-lll f j-iia s-liajl Qiwn i<LuJJ<-ll J-aC iLk.ljll.1 £>3jS> vljiaC. 

LiLu=J Lfl-dg jl^ -j (4jLla Sj^_LI a lajj o j-^-j ^J-C j U^XI (j-a ^jLi-ll pj-iAJI 

iSjjjJI }~lL (^c ^ -1° ^Jlj^j^l i .(Jill! i °°jH IjA (3^-1 .(3-il"i mi'm! iLL». 

Ij^a-ui^ 4_& j m n l^a-ua iSS 1 ^° SjLc tLjj^^ Ajri lajj n _/tc 4 luJji II 4 u Mil I S^a-LI (j^j^Jj 
I ^jll! <4jLl2jJI 4 i tndjJI dllil iiiilj (Jl iiLual Lfljic JQ-a 4jLU J.C. ^aj_>j La 
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Jai. (jJiij ,_^C J_ja.__j* JAAJ _>i-l (j-a jOLSJI P j i 1 1 itudaJ! (JaC- J^-J J- 0 -*^ 

SUvi jJsjjj ASj jj-uall jOLaJI pjjAJ! iO^L=JI Jj-a <j .4j (j^sUJI ijjjJI 

iuiJJlJ! JxiC _£^!l J^J 3| iJi.ljlJ.1 f-^JLj (j^sUJ! 4jJ_>JI Jai^j j-aJ Lalij iLs^J 

OaaaJI ^ 'ill (^1 (3c- Y • • I ^Lc (j £si$£ jioa t^i'i CjLilaC. O a ' "*N <£-2l>ll ij .Sj^-M 
(3-o ^J^J^ Jjl (jl^J -CS-A-^I f ? J-i2 i Lu^jj Sj-a -i. j-h-> ^J^J^ ^J^ 3, JJ- 1 - 1 

.4_B_i jUll * \q . , a ^ . d * ,»U d a 1 1 ^jLi Sj&^&J I uj^l^a^JI 

of J. jJL ^ 

(jjl'i mi'mI I (jjlr. ^jJu ^ylll idJj LaLaj iilLL-o ,jjjlxuI J^. Ijj5> liujLi. JLa-a 

p^jAJI (jL (^AS^ ^1 i&^jisJJ 4 ^j-n-> I I ijjJilJI J-t <Gjii (jjjjj ^ -iii -Ci^ 

(i Qjjl^ll »^Uj (Jia (3^3 .P^ajAjl <Lc ^ou [JiLuj (_jjJI 4_5_LfljJI CjLo_i_4U^JI (j-o jLij (j-o ■ all"* 
■ L&jl m a (2^ i— S j -»» jj (J-°^ i(j nn Mil l ^j^. j i— i^la jj oj CiLa * uia II (jl ^-S^jj (jl Lll 

c^illj <(jjl* mi'uI <jjJ=^ <j Lijjj c^jJI jliall ' Luoj j-Lj ljjs> ^Jlj^j^l jIaLo (^1 "^H 

(jj^jji I (j 0 'n c. \ (^iJI d * ma II 4 ^| ^jj . "'^3 Ij A jin I I " ' j 7* " 4j-a ^-fl-zsJlll 

.pLAflJI j^c p jjAII Lgj J^Ili (_jjJI Sjaj's II . 4 1^ j (j ijji. _3_L( 4jj_kill (jisjLiLjj vlijl^ 

^'i^'itl el lAall 

(_jl (jLil |_I '< < v^LajJJl^JI (^j-a jLlJ SjLjjU f-J It-ill ^JJLJ jlJ (^j-ll" M1*< <l jilj Lo <(jj| 

LijjJa (_jJ-ll SjjLijjiJI Sjj 1 nil Lai iSjjjLaJI S^jS Jjlij — ^Li < ma II (3-o _^l 

'jjJal^J! (jisjl J-C OJiJ La fQSj jLti^-l <J^>V 
d 1"^ (ilLsj Lo^j-o (jl P^a-A (3 d . » . j 1 dfl j 1 1 Ul a ... 1 d . j -s- "« ^\ j^ g a j ,., 

iliLlla S_a5-i Ln(j > (2jI I (j < Ir (joiJJ SjjjLaJI (2jI Llilj i^^i^l 4 a I" n 

<'H mm .±m^_< LigJLo ^ 4j v^?^ c5-^l S-uiJI jIaS-o S^jUJI ^Jijjlj . qj"? 

J^. K I mm (^1 La^La LiLul iijjUJI Jjjj IjLL iJLa. (j\ Jxj d^^iuJI (^Ljj^I 

? ^a^lJI li& 

J^a. jjJj tL&jL\ (2j| .4jj^jjs (2jj3 pi itiflll JjIj g_>i-i jjj^I 
Jjlj g^i-J LJJ^-J -_>^ -lajS mi ilLa. (j Lgjl (_jl iSl a L^jL^_^a-a (jjii O^J*^' 
jlj-a (JJiij (j i!_yaj^\ JJ-iJ L^;' f-LiAflJI (j L&jl^a^. (Jl jaUjj Lgj-a pLAiJI 



d$LJI j (j^j^l (j^ SjjL^J! iujUJ! oWii <ljoa~o_c, <jA$' J^- *4^>' 

S_a2 (_jLi iSjjIj ^jS" mo Jai. (j <iJ_>^Jlll (__pO .LoLoj iff a 1" a n t}-" I 4 'iia'< 

I j ...A'- iflj j Ull . 4j£ ^ilj pLAiJ! (j jiUi (_jjJ! pLiAflJ! jfilj i . i *>" a J 4jj j laJ I 

(^Li 'i-jjL?- j» 4>?v3 (j 4jl (^J* Slirittl 6,i$J (jjl'i im'mI 4jI -^"i ml Cx*\£ 

Hjli j^uj 3£ _>aJI J\ ... j elidl «Q.iul» <J^. a .ii-^. ^ <<4jjLiikJ!ii 3£ _>aJI 

<_><=> J^' <J jUJI f \ m-^Sil 4jl (jjlXoUjI £ JlSl Lojlj 'f>.'°"' 'ii n ka. (j 

^iSij f-l i^all JjIj 4 ■» jjj (_5.ii! jljll (__;! :ssj-u3jj (_jjJI jLull <illj (jj^J (> ma II 

6^.<.UbO 4_iLaJi ^_La_to . u_S I j_Ls*i! i 4_iLaJ! ^Ja_to ^^j_tu-o (J-i-a gwni i^i^lU jLtail 

(j Jj^aljj SjLixuU » ijJaJI)) (j-o iln^. \ (j^-j-o jl 

'-II IjjSi J-C I 'J 1 1 2 .U II g U ,„ 

<^.La_i 5_j3 dllii C I .(jisj^l J^t^- Lojijlj-a (j <Li£ jllj pLAiJI OjIj pLfl-i^ 

^ <idJj ^jj .<Glj jl Mill J-t iilLLil J'i's II olj mi-^I (_ s -5jj diia_i (3-i2oJI 

i^ya v2iljJ Lgjl (ii-^l «(J$» ■» '"" ^jJI ( _ J _»jjJaJI jLuiil iiSl jllj al lAflJI OjIj (_j-a 

4jj jlaJI Sjii (jc J-oliJLi (_j-il" mi*< 'I (j^al ■»" ml Ijjj iL^jlj ic j^uJLj <Glj ^ "^^-1 

<di^ j p.LWI s _>il Mj ^1 Ja ^piu yklL (jU .ikLudl (j ijLc j^l (jl^ 

pI i^all j ^< a"ll Ijjlcl Lljlj io^sU. < Jg .nil j-oS!L (jjjJ lla>j 1^'i^'itl pI i^all S J^i\ 

SIVi^. 'in ^J-*JI (jjij ' .«^JJ>JI)) J Lijljja cLSLua^aj 

4_a_ua_aj fr l i a fl 1 1 j iaj « (Jj .^JjlII^ (JauJ p-LtAiJI ^1 A I « j « a I I j U.^ ^ ol^ aa I I 

1A 



dj~>Ti J^LLjlJ! JJ-o^- (jl '< mi t^jkt II jU a'l^l CiLij^ Lfl^! IjjUlcl 

C-Luai JjjLuJI (j jl£ Laji JOojj Lgjl Jl Li^-lj IjjSi (JjjjJ <j£- Lg-iAxj SjjiIaxi 

t J XaJ ' (_jjJI jjS> 4 mil tLAiJI (^1 ^jji i£jji~JI Lajlj — IjjLi- jl — I^LA 

( j^^jl11I Jj£ i^^k.1 S^)-aj ,*lj^"t I pLl^aJI ^ya 3-a (3 '"'L)? - 1 1 4_3ua aa * 4_uljjJLjj 
4_lxuLujI CjLo fc-ma \ t^Vs o c-l i^fl II <jl (j^9^>-» il^-ijLj^-i-fl-ll d)^ ' ^ ' ""^ (A^Jl p-Lj^- 1 - 3 4_tuljjJ 
JiLaljj .CjLajIjJI -i^l Ij-* -.^^ j^ya J^.jJI Jl j(j 1^ \ I (j i i«4_s_Lilj\_sl» 

qI'<~> mi £_a jiljjj — ^j-a — jjJ\£J^!l I Laa j ^jlll iij_^JI 4"^ All ^1 (j ji.1 
£-SJ (j ._■»■■■*» Lo iL$J J ia^W £j jiJI Lg-La ^JJllj ^jlll 4 t i^l JJ^\ vZjljjJ^-l^l 

.lajjj 4_u^ljls^l pi im II 




(jj±jj^ (La (J -0 ) ^^1-° P-l iriflll <jl J^Usj-a (j-o — J)l I~mI I ljj& (j- 0 _/\^-£LllLl 

f-llaJi^lj mm 1 1 CuisjJLj ASj SjLU £>jjS> JJ)"~m (^1 jj£I J,3 : iiil (jj^jMi — LaJC 



^jj^j (jl ^Jijjj^o .Ln *0*i lu n I t-~i~» Sj^o^vAJLj ^JLAiiaJI j\ mi l j\ <r\\ ^ Q \ iLa Sjj) \ 
idlj (j Laj tpl lAflJl 3gU\l I tlHl jlj-. . j-oj f^gi J_c. i( jjj^fllll j\ ( plia ''^1 ljjS> 

jLL! p^q i a 11 (jl L\ j-li£.I — *^llLa — p j) .All f -l la s\ 4_i^aJl 4JLiLtuJI Ljj_ttLsLj»a £ .» j) 'All 
(_jjJI tjjda II ^ mjjJl IjjSi (3^1 2 . > jta II S^aS J* a < I a j i i la j I — jun mil jl^a_> 
e-^Ju 4 1~» a (J^J (jl (j^-aj "\-Y (J ^ Mil l (3 ^y^^- La (jl ^/ULi t^l^-lLI C-l 'Afl II (j^ ' ^ * 
.V-Y J< mil j (jisjjJiiLi 4j_il _>iJ 




^yjLujl ^yla-lll fLAfljl SjiSj iL^jlj -1^. (j SjjJ^. ^yla-ll.1 P l I^OH fcj^-S l'l Mljl 

J^a .S^j'wiin 3~» a i^-i ,^-a jL*J}!l ^LijJI pLAflJI jjiij OS .1 »J<r^ 111 ii^aJLa jLajSJI 
SjMjJI Uj^. n» g mi l ^^LjJI _£J-*jJI J^Li- C SjMj (_gl Uj^. n J,,^"m <lig£ jda-ui 

:jl <«Jj Js Y = 

C = 2rrr 



v- 
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£■ ^a^o jl ;jL*jS!I ^yjLljJI pI i^all 3 ~>j"i <L<u .SjjUI jia2 i_Luaj r djja. 

^k-oJI <US jaJjj i_s2jaj la-l^jj -i2 I ii< I .<a.jj NA' (£jLuj vidlaU iila-IJI LiljjJI 

iA-Y mil (j .tlla \n jLxjSII ^Liill c-LAiJI jj£-i :(5j^I SjUju .SjaJI Ja_<ii 

(jijjj) P JLo^iiJI v_ikUI Jus. Lfra La-oi j^j-o jib pl^Lto*^! I Jaa. I (j K au ^1 SjjIdJI j! 
.grlo.nll I.AA Jji .(jbuSM ^UUI ^Io.mIU (JjU^I jjj^ ^ ^J^" 11 j£>° 

( _ ; ial t-ia laj j-Ou 6 ,ia>J < m (_jjJI J*s mil (_jl) a <3" nil I U-^ II ^jA j\"t-ifli j\j Jj-ijia ^v-aSI 

SjjIjJLi (j^sUJI r jUslI , ja PA U4. II . .< y-lj 'I j"lj°l t-jt--^ 

.(5 jaJI j£>a j* Jiail £ _>kiJI ^uJj) jUjSII ^LiUI £ U,„II Ja-lj ^ji^l 

£Jj "ill ^aA La jUSlI i 4 i <l j Lalij iSjaJI J^aa. SjJja-a ilaL^ Sjjlj Jj-aj pljlxu^l Jaa. jl 
fcj^J 4j_uaL_>JI iSNLxJI jjaj ^tU-.ill IdA Jla Jx. <^>j j*j iSjaJI J^a. iLala Sjjlj 

:Jj La£ I (j i j ■» SjjIjJI 

C = 4r 

. jj Ja Y ja JSl jjaj SjjUI kta a jl <_s_>j I jaAj 
PAB cJlili .LiJ ollliil Jj <4jiVitl S-mjj^JL jjbj ^1 lAOa-j jjIjJI O-ijI 
jl^I iiajLs Ljljj i^l iila-IJI aLiljjj <<*JaLsLLa LuiluM .kaiaa. jja i-iJLu 

.jLjjdla ^A' (jJJ^Jj lia. jj YV« l-££axia_a 

CjUJ .jLsusM ^LiUI ^''^''11 sLuaiJI ja Oa.lj J-^aj "iM ^jA La SjaJI Jtiaxo jl 

iiia.ljj| LaljjJI ^j-aa-a jl JaJ LiAj .jl^aa. £j*-u J^-" 1 J- 2 - Lc^^j ^-Y J 's in 1 1 

.Jjj Ja Y ja j-l£l SjjIjJI Uj^. n j liijj \ A ♦ jc Jij tl\ \" all 
L^jota-avl CijL^ t(j^_tu^Ell (j^a-ia-tuJI jJ_C 4-a^_tu^ll t jLxJ!LI l^a (j^J^ljJI jl Jaa-^J 
jjljjJI (j LiaLiIjI Li j- <a a Lijl ^jjj .gj^aiJI jl S jiil J-aJI ~ 7 a II Jl 3 t mj 4^-il mi* a 
^Lj" Mill -S^r^ ^-J-^ iiJlawa gtjLij Jx. ^LuaajJ Li^ liaLill S_£-»_uaJI v2jLiJjIIj 

g-uaj SJLaJI is JA (jj mo jjaj jl J,\ Jj-aj iijajll U nH\ ^jla. ijLiil S ^ ii i^ll 

<_Ujilll IjAj .^yjjjij ^aaJ J^. jij ni U gia-ui^Li iuaLaJI iaJljjJaJI 4 mjl^ II 

.jjLual ^Ualll jL^ LaK jxuaJLi 
Lijl ^A <jL»jS!I ^LiUI 0 i^itl pLAiU Sja-^il ^LuljoJI 4>OA jx, jjl <tai»j La 
iajliuil ijJjJS^I 4 mjlg II 111 L^-aAflj ^jlll gjLijJI jc i 41"-^" gtjLij J^. Jjuaa-i 

V\ 



4_lLa- (Jl uj^SI CjjI ijJLual (^jj "in J-C JK m^ll LlxojJ LaK Lljl |aX.j iSjljJtil 

ij .jL«jS!! ^^lill ^'iVill pLuaiJ! JS_<ii Ij'tftj j j loHj j! Jj~>" Mill ^ <<LljjJI j 
jLaj^I »<•-! »~ ;l« ^j"^ . ... ^jJI jj| jJI ^Kll jjljJI ^yl (^^J .<ui ia i g-lla fill jl 

j ££±U j>t-iMill Jx. Sjiij jJI .^ Jl.^n jj5Lj jl (j^jJ! jji^II (j^-aJ 'j2l^JI (j 
■ ^Ijt-wnl J£_<ii ^j^i iLo ulU. ^j-o <iillj£ <j! Ji-ual^JI (j-o SjjVia jjSi JjS> .\ ♦-Y J*s mil 
L$jlj ^ ^.UmiII idJj Jx. ^jlJI ituol^JLs iStlj^. jjS>L1=J.I (jl (j^J 6^ 

4 ^a l f -i JjJ^ (j^ iil^k-u,! JxiC <JL* <_gl .(^jlxuil g r l-i .ni l 4-mjiij 

(jLi t<jlj t~i Mil (j^j^j I fl3 m" ^aj (3-^9^ CJ -0 4_i^j_tu-a 4 ^ fl i^i ( J_C LliiLa ^1 S^jjlj CJ-o_tuj 

VY 



1 ua J n A fl tfy ^i c-1 fl I I < ^y^i <illj (j-a .Lijj&J pLa^j^I j^j i aj ^j-a! <jjjljI IjJ 

(^J <JU>. ^1 .SjjjlS^H 3 m.ufl II i ^l"i-^"t pLAslII liilj «Ji.b» 3 mjj^ II o-alj La 

Jc <^a ^rt-wnll lilJj Jl jJill jl £j"-dl jl Sj^JI £ii=>-u) J-C- ^^-j^ C^jJI i-jL>jJI gl'^J 
(J^Lk. (j- 0 4jaLtaj_i ^LliLto^!! tiilj <jl (J_ua^jJI 6 j^j tflrt * a J q ^ la "■ 4_j| "■ « 

^jJI SiQi'sll ^^tt, i> ji&j .4 Nifl'i g-k-uJI Ji-lj jjljjJIj CiljJll I J-C- t^jLul iSII (jAju fl 
£_iA_a-a (3 I J tnjijl ^'^3 d U > ^jimI ijL*_i^!l ^j^LjJI pLl^aJI ^Lcoj^jj, L^_j , a "X" ... 
Lojlj <4J 2 .!< 5 jJii J_c J^a-J| Jj=J ^ La J's Ai i jLjlj^I ( _ J j'iLjJI fuLAflJI gjLi. 




fLAflJI JjIjj 4_i£_>1I (jljjJ ij-oj '.-ill glla-jl cjjUvj (j-a — JjLflJL SjJij 
tjnn mJI^Q (j^aj^l 4_i ^jJj (^^-11 jlj-5-LLl pi t^0 11 <jl — (j^aj^l (J^^a^- I Q a jl 

i °lj ' (_jjJI (jAjjjJI ^- 1- '"II jljj-al J^. S j- " oljLaJU 4_uiil jj^^ll a j J ° S j I Ij 
(£_9J^ j*l j" uu g la m J-C Sj_a^j-a oljLajLlI aOA jJa <*jl n~J .<la£L pLAiJI 

_>Jjli (1^. iLfl^! £^a-ua_all ljjS> CaK II Jtj\*\ t ti ?ljjJ^J IjLa ^.1 £ j-jj J^-i J-C- 

vr 



^^1 ^Lijai) <>jJI J*, jjjj i-jjLa. f> ua 4>?-J (J I 1 Ja2 ^jL> 

(j^l-^'t <jL*jS!I ^Lij LilfLaj <jLaJjj u^J^b 6' Jl LujL2 i^aUJI 

j^ja-oi .«<_ > a_La <jL£-oj» (j Jj pLuai (j ^rtiilJ! Jaju Lu jjaj "i! 4j! J! 

.t_j jU. f> ma. Jja.,^ l(jK jjIjj (£_>a.^l 2jNl2j| iljKi! jjLaJ.1 J| 4iLis| (j-ojjl 
ju^lj .^^ia-ill ^l^-a^H J^ 2 - « 4 ' •" " la vliljLtu-o)) J-^" ^ ma.Sil (jl (jc Li-iLui I u,h* 

(^ijjj-^ll JaaJlj .((iixujjij;!^! JajU-^ ll» yt> oljLui! ssjjsi Jx. JH=>j cS^JI J-*-^" 

^ i a J "i! (_5.UI p »n II J i o fl \j <_>aJI Ja jS mi l 2JLa. (j |\ ma II 4 ■» jjj (_jjJI jLmJ.1 
ic^jij^a ij^jjjaJI CjI./\jIjJ|) 4 > mm til *\ ■» Uj 2jj^^_1| v2jI^jIjJI Jjjs iSj^jja. _^C. (_£_j3 
i2_oL*JI 2_m null (j :<_5ja.l SjLajj .((^KxijJI sLiajl J^LL ^ya (jLxuaJI (j Jjt-flJL 
2..,„\ll (j jl SjLjJllI 2 . i.laMI 2 ,„ i\j II (j » .5" ,„l I UA. II Ja-a — 'j'^ II UA. II J^_i 
JJJJ li^J ijj un mi l <->j£ i 1 1 .Aa.1 (j-a jijLflJI i^ill ( _ y la i j ££a- idjualaJI 

i-i^su 'jLx&l ^^iJI CS- 1 ^ 2 )" fLuaUl (j S cg ujjjj^ II La II Sjja-U 2omiII Lo 
^oijjj taJI JaaJLi t(jlalo_>JI (3 Lai .(joJaiU (j-tj jl nm ^\-a^l 4jl_i ^ojLlHJI a tflj mi! I JaaJI 
k_S_>jLj_3 .(_£«a^!l (( t _ 5 ^LsJiaJI (j-a_jJI)) ^ (J^ -1 0 iiu ) ij^Jja. (j^-i jl mil dllj 4jl_i k_s^_x_i 
1-iS'ill (jl_i 4j£_>a. (jLi| a ma II 4-ia.l ion icLu Jx. J-> Mil I (j-ojJI <jLi (^S iS^. II (j-o^>l' 
jLuali.L) (jl_oljjJI 4 I i^n n Jl jJalll Jjl t'wn N N-Y J's mi 1 1 (j .JIJjjJI j_iia^o 
JjIj SjjLi-o ^_i-oj 0 4 U a \ II .4_is!^l! tj^gj "■ o iaj o (j-o ■ Q Q^j 1 1 (J^-aj mi II Ij-Aj (iS^ll 
j i jaj iP 2 US'.II Jl "^jj^sj JjjuJI tJ^J^-ll J| jil mi.i |ij <(_yaj^l cj^jil lAill 

j»_LU jjj Ll^Lu iiSl ^il Jj 6 w ,io Jkj 4jI j ^Sll (j .Q 2US'lll J| J'^JJ '<J^ J^l Jl J 

pl i^all jjI _>j 3j3I ^ll Jjj.nn pLSIJI j JjU ; <g! JjLiJL UIjjI .0Q ^LaJI LaJI 

S^jLlJtJ f-l . ^ A U Jj|j 2_cLtU (J-O ^)J^I lS-0j '"'l^ LU 4_Lfll^ll [J^gJ "■ 0 2xLtO ^J^^" Ml 

J-C mi IjjSlJ . ^ 5 j 5 1 1 pLAiJI OjIj (j-aj (j-o j-l^l ^SjS^. II <iaj (j j^J '" : C5_>^-' 

iff* US'ill pLAflJI OjIj (_5ILx.ll Laa II (jc jJilll (jAiji .^j^sjlJI j 

Sfl_>iJI ^j'C" mi — ^Llo S Sjailll (^iil ^Llx^l jLuil J jL Jx — Qj 0 

(j j^ J Ml j .2j3|_^l,| Jj*i Mlfl ixLu, I |-> MM (_jjJI Sfl_>SJI (_)-0 JSl Lajlj <GcLtU I (j l~> MM I 

JjIxuloj (_yoLLJI (j-o^>l' J 2 ' ( j, a j a ~> f LUa- jjj j3 »l i^iall aSlj 



Vi 




jJ! dLu 4U-sj oj^ ii2! jl\ Jjw.it ^yiLxJI U-UI ^Liu jj-edl jJS!l La .ii2l _>ll 

ifjjjj^l ^jJl^ja jLkl Ji.lj v^SjJI iLJa JJ=> (3-o jA 4jl ^ 4jL^)!I ^(^-aSS!! ^SjS^. II 
■ Qj 0 [jo Ja II (j-tj -'"'j'^ II JajkJI £-f^> 4jI . jjr>- Jajfl mi jl ni n 

Ioa (jl Lo Sjj i ^-i i (_yj-*-> j; (3 i ii'lll uoj ((^S <3~> II (j^ajJIii £jj "i! <4_LiuLll.L 

(j-o <Gl2 Lo Lia> jj^l !l^> i^. (JjiaJ 'tloj^l (j-o (jlj »^ i^. uaJl » j t a II (j-ojJI 

iaLuil ol jjoS^ J£ (jl :ilaj^lj JI^A=&I (jc 3jy„'<ll jKiSlI ^.aS". jot^ Uj^ Jj5 

4_i£j_u3j»cs a ■*■ aj S_/Ls jl <il nit (j-o La£ Id'nxj J i^-ilj j^iaj-aj la o (j-o^llj 

j^iuXI)) (j-o^JI ^al 4_al mil 4j ) o uu (jS n t LC J_a^-^a *-!^a i J i I j (_^l jj laj q (j£- 4 l fl " tu o^g 

(j ^j-m^Jjj-^ II Jajt-^ll Sjii LLaAS Lijl ^Lj <jl ^jjSi ij^jJI ^^"i mi* (^J^l SJalj 

■ "■^l a II (J-C iJ^aLiuj ^Lc j"- *' J-C- (jjJajj Lg-iLi jla II ol^jljj LilASLla J^l i m 

Vo 



ij « cs ^aj&!l 0 5j5~> II <>aJ>JI» ^„^~ mm L\jl j^l (jjjJ .iujUJI Jx. JjiLiu "il ^1 

JajiaaJI (jU liujUJI <_>Lii 5JU- j ((ilg'ikfl i £>U isLui* j^eSt)) j <5JU. 

Lgj^j I t*ri\\ ^ mjj Lgjl J^ij-i t^-^*^' o*J*^ H tj-°>" 1-d-l u^i f i_r^l 4 j (im j jj-> I I 

,4jjl^-a CiLsLui-a j^a2l 
Jjsj pi lAillj tjjja m i 3j£ el f^iflll J-C J-oj SjLU (^1 ^aA <LaL*JI 4jj mill <jjjLuI (j| 
I fljlf. C5-lJ^ £ j*-" 4 .' in A . 4_£Lu3 i aJ 4jJI jJili jaJ sLiAiJLs .djjaJH i SjLU J-£ 

• 4-a*-L jjj 4 miCli s-l iriflll jLuo (Jj <ji-iijljjl — pj "^llj j^l miV ^IIj SjLU — (2j^Jj-o1I 
P LAiJI Sjii IflU a viJ^. j3 iijjUJI S_>5Ls <lia> J£j "i! 4jl JUJi j3 

^aJ iijjLaJI (_J^2 ^jC <L£-*4 ''I mio'iII ^jl-i" mm "ill "jj^a^sM (j I c-_>J-l L^J 

<j-a 4_il_ill ^j^La {^S* "' 0 o" a tlA^-" 4_i^iaj * lajj <4_ua^_JI . aaljM , .If 1 ^ 

j-jj/LII (3^12 ~l ^jjl^l (j-o liicLLuaJI jLaJa^l viiljlj-a ^1 mi-> aic- .SJajJI 
L^-ljIjj (j J^"l <j\?^ ^JJ-^ '^-^^J^' <Lva.LiJI iy*£ •^•j^^ cg "^ » 1 1 

4_i_>jLaJI (_£_a2 (^jC- uuja II (j (^^jjLijjiLlI mi i mi fc-A^-j i_i < Mill IaqJj i4_aL*JI 4 < < mill 
^Ijjll ^.SsH 4-aL*JI 4 m mm I I ^1 ^j^jJj j^fli itdJ j •dAifj (j^a J^J-mj-m j 

J-J S jjQ n «4Jlu33» Aaj (J^^ (j' f^J^ • t '^j^ L ll ffl fl 1 CS^jl J _\' mi Lgjlj 

ic (^jC ^tvj^j JSSlI vZjLc j^uJIj iijjLjAll iijjUJI ^ i^"" ^jlll <iit — ^'^J's m.U t_dc.l 
Jjja^o 4jsL«JI 4jj mill CxmjJ .JjiiJIj ^..Wj Lac S^rJJ^ IjKil j^AflJ "i! 4jU — c-^jixll 

jjl Lla_Lijl JjtiJLi lj-& (3-o LijLa. I Mil, j3j iSjjjLaJJ m-^I (^ajalisj ^ mi a" 

g-j i^ill (^1 (jAl^lil J-c iilJj_a — (jim mil ill e-^a-ua pLlajLi v^Lijj (jjj-ij 4jjJij 

jIaLoj di\ lili SjsLslJI 4 1 1 mill Lai iJ^JaLi. jljjLaj oLijj Lgjl Jjj — CiLn l mi-^. ^j-o > 

.^up^uaJI pLLaJ^I 

i *jl t~f cj^j^ (j a ■ ojg ^ N *\ N 0 ^Lc (j 4_oL*J! ^ ''II _^i.l j\ J m jLili.1 (_5_>^-l 

.Laj^us (_^^l lI 4 who miII ^ u J La II LiA^jlI Lijj^l o- 0 ^ (jun Mill (jl i i^l^. 11 cj^I 

( _ y jJl SJaijJI ^j-a-mj .(l) N Y-Y J *s mi I I g^-ii t(£j\xaJLil\ jljll (^j^j-a 0^.1 (j no Mil l 
^ijj i jl" ■» U (j . «(_yisjjA^JIll j»-mL (j un Mil l d^-i ^ VJ^l kJ^jill (jj^J 




.(l) Ll_llj 1 r^1~. 11 tJJaJ ^1 (j^i/lidl t(^^^.l i_i*\1^) cjjL*. p ni — ^1 <Jj 

<jrij.,^~. II jjLil; jl t-ia J iioL»J1 4j_i mill JjjJijJI Jij ,^SJ 

j-^ ) ■•^^ II (JJaj ) t (J^3^ lH_iLj jljJJ ftt^jl (JJaj <jl ^-fl-U ' J^J J t£! ul£! * o 

«j I IjUaJtJ ^nn mil (jAj II ^1 LijjJL-a i£ja|_aJI (j (^^J .4 ■> i^i ^g-a (j ^nn mil 

SjjIaj ljjS> J-C (jllal .((u)U-Y J's mil) (jiio mil J^a^ i_j£j£_1I Liijjjj SjjJ J£ £-a 
^jlJI uj.'w II ^^ajj (jjjLul J-C. 3£jj=JI SsjjJl ^ mi* J^-"iJI ^ -Q^J H 

(^1 ^A£2 ^Lc jla <t ilJj j-aj .3 i aua mil itaxu=J.I (j ^jji.^1 uj^Ij^-11 I (} mjLaj 

VV 



<j| .(3_>SJI ij Sj^u^S iijlj £V jl-iia-aj jJajlJ.1 Jj-»II (jc ■ u& i-j^jla-iJt Jjjus 

.<J ^ „ifl" J$a.J f.J-»J IJ-kj jliJI ^AJJ Jjja-^a 3^ 4jfLl oiLi "i! Jmi^ jl-liLa 

j3j .ijjljjj! Ssjj5> Jlo 4-aLxJI 4jj-mjJI Cuilaj jl i<G ^LLiiiil ijj-laj <jl "^1 

-k_>i (j-o 4iic jLkn £>JjJJ ia^ua ^ ^S^'ll f-LijL <C.La-ui Ale 4jl LSLa.'i! ^jIIAIj! ^icl 

«-^L>Sl S j mil l 

(jAillll a^a 'ill (^1 (jjjJLii J-tulj SsOj^Jjj J^Lj ^Ajj->?" 1 < '""'^ iN^Vl ijj 

fjVill ^ ^^jj (jAjUJ! j> Vi II .^pLiii (_s-a^j ^.Li^j sj^. PSR 1913 + 16 

* ^ Mill I J^^-° lI^^" ~ a j (J^^- 4_iLiil l i fc jlj-o (3 J^-^- 1 (&jL$-itl 

iLo^J t_jljlSl ^yjjl -lie- (_gim mi jJaS . 4i^'i isLuxi J| J^l LojS>^ ^JLSj 

vijLijj Lo^j -l-°-$-l jL»j-iI <^-^2l •iic- £>A 6jj2 ^nn <n jliS i hn~i\ ^Jlz*. ^Ls^lJU jLi 

(^1 i^Lc J£ 3wii^S CiLa.jJ £,Y jljjLaj ^Jfl'll (jOJjAaJI ^,1 <*LaL*JI 4jj-mlll 

.JjsI^ (3_>3 j jjLkc 3£_>^. j ^jllJI jljHo JjL»j o^-Ij ^.jj (j ji.allJI jlaixi ^1 
1 j^Lii (jjjjl (j* \ M£ ^Lc (j Sj-a JjSl ^LoIisi'nLI ^r^Lo j^.1 jLiii.1 ^ JlSl 

SjJjJS jljlj vljLAijj (£3! jljlj jL^?- f llVlMl l (^JSjisjj 

i4la £^a._>Jlj cj^jfLl! Jl cjL&jJI (j vTj! irii'ill <G3jJl1ujI ^jJI vliS^JI e>"LiIj is^^ 

^,1^ (ij^. liEjLu vijLuLiS J^. c-Lijj .(NV-Y J's mil j-l^jl) jim Mill ' ^l-^ jjjII <i<^j 

6^>j5 laxoj La^-^ (j^ '^I^J^ (3 .^ha (Till <iL^. jljl^JI " ■ I . A i \ oj 

4_i CjLijj La tL^jLLs_i| (3 gj nri Mil l CjLl^-lIII j^^>-a 1— 1 win j| i Lj^o j^-j-o * 

iSjjijJIj JjLUc ^^j^j^ Sjjjjs vZjLiiij ^l,,^" luL) 4j__^aJlll v^j_^.l .^jl'i Mil il ii^Iij 
jLaS^Li 4^1 ■»" mi^Li Liul 4j j-^"II Cj-i j^-I .iS^LiC CjI mi'CLx^ (>j^j^JI (^jjjiSi jJ —I 1 
4_i^__>il jl i Minj (jjjjLo gjijLsj 1Y j^s i^i iVj *\ _>jjjLo :iljljl i mioII 4_icLLuaJI 

iiu SjUI j i^Llu^l jLJfol ^,^ -imi ! .S^l c^LJI j -J^j Jl iLu ^il ^^L^ 

I 

t^'ij miL^ jl iMitl ^1,^" miL Y • • V ^Lc (j i_jjUJlll £> 3js> viij^.1 .jbljJI ^1 i^'i 
.c-ljji.1 °~\ • J$ (j a^.1 j f jja. L&j j3 3Jsj Jl^ S! _5^i j Jjjlll ia^ua v2jLij| ^ a3 j 
JjJj ^j^i ^ (j-oj i4jioj oLtuLiS 1 ^"j Li* ^-i^- t^j-ll ^^Llll ^1 lis.'i! 

vZjIj ^Lui^SlI cj>s o c5-^' — fc-^-j (a^-O fLiiiiJI ^hjaJj — ^KxijJI ^1 J^. 

.iujUJI 

VA 




o 

(> iSijl\ JjIjJI o UkuJ ^jJI ^.bJI J-c ^ iobJI jjw . nll jLii.1 :U-Y JO, 

3j iMi ill j I mV^I Cujil ^pJI t_j jUvlJI i il'i-^n j Li;!; ! j£ jJI j-t'Kd* S ikSj 

-t i<~\ CjI_/\jIj (2>^ '"'^ ij Lj^ Laj! q * ' 4_ijldJ t^po (Till uJ^i-lLi 
d \ 1 1 a .4_g_flLlll 4_H_i2jJI * -^1 flj I I ) a 5 fl t T^A 4-aLxJI d \ 1 1 jLEj£.*^Lj Laj^jlj 

(j-Gl^S I J Ij I *'"* (jl (j^ a ' !_s^-M I j '« Loj >2 'j .'■''**■ II CjLajIjJI «iJ^» j^niH *LoL*JI 

.(jjjLu^l ^ L^jIjIj-o tj ^j-J^I uj^ljiJI J-J-o^-J 'jl Lac C-Lflj 



<jja (jl£_a^JI pLiajl (jnn mil L^j i ■ *■■■* A " . j U 1 1 g-i-najJ LiJjLa. <V-Y J*s mil (j 

^jS> La tylaJl i iljjSij .4j j-a 4_=sJlu3 (j 43 u — ^Jj j^* (j jS" ou S j££ L&jLgJal J'iLa. 
^yjljDI p\ i^all sliaJl (j ^<a"ill jix 4jl Ja2 ^ Li j^j . Laj-oujJI j 1» _>i^ 4jwn" "ill 
(j £-Lj pllaJl JfLi. Jx. 4ljVii (jl (j£-all (>o — Sj£JI g-la-uj jl__>X Jx. — jLjuSlI 

^ -^j* ^ <^JI pU^JL jisll jLlL Laix .A*Ji\ JlH 

(j^M ia^, II (j^aa 4 Jx jLojx^I llilx IjjSi ^Jj .«pLL=J^Iii iilcx i_Xj"-uij ^ (jLual 

eI.oqII jbJSII i£Ui)l c^LlaUl jL»^JI ^nIUI pI.^oII i^uj^l 

lj IjjJaJj I jj5> i^j ..ji.Ki Lac ialx S jii llajjjj (jl I (j '<< jL*j>!l ^^1 

^j^ix^l 4 ii »*i (^jJI Ui^. tl fLAiJI (j eLLaJ^I (jLoi — C5JJ^-H jJ=>Lj"JI 5JU. 

(^1 (<j" n '"II j^-c- fLiAaJI idJ j j^c jLsLj'i!! 3-ijLij 4ja_i (_^l i^n-i. — 

Jx ^ji^j "i! iiixuil (gj j^l. viJlill jjijJI .jLkj^I SjjUj <_5j^-I 

<4 j-t j .A%gjJI Sjjj^sJI SsjjSl (j .(jjjiJi! (jjJJLjJI J 1 !^ (j-o JjLiJLi <La.LLa j^L vZjLod-»_o (^l 
jJjVl.nl |jj <jLsJS!l iuLllJI la^-iJI fcifc ikxol^j jLjJSlI ^^llJI fLukiJI Jjlo" lliixLl 
^LlLxi La Ijjfc J ^ll» 4_lLoX i_j La u d » ^ < , Aj" 1 1 Sj^-uiJI ^j^ l a I I CjJIjJI JjljJI 

S jSJI (> ^lill JL^JI pliaj^l (j! cjj^ ^Ji \ l-X J$Jhi\ j 3 .V-Y JSLfiJI j 
j^Lk^l (> 4±> Ld^ jja; (^IjUl j^I) S^i.all S jUI J*^; ((j.to ,^JI) iLiDI 

(jSJ .(jjjucuiJI <ui ojj mm tllaJ^I iic^ J&] Jj.^a'i ^_>j N o-Y J£_£J! j 

3 US'lll £>jjS> (^U SiLuil Jx. 3 US'i (j\ (j ^'i^'ill Jjjj J-0J-»J *> J's .nil dlJj Jlo j^-Ll ^-1 
(j^-j^ SjLLLlI ^ U o 'J 1 (j4_i Sj^^^^ll 4_ijL^JI SjLLI jljJLo jjx I *lj ijnn .Till j^^^j-o LA- 1 ^ 
Llilj Sjlil jbS n Ji=u .(jnn .nil Jl >S^lj _>2^! Jal S'lll _>Jj3j Lajjj .(jnn .nil j-a 
jjioj ^^jja. Ijii _yi"l in l^j . gl'l ^. V^i I Jj-o jljjj |iJ (j-aj i iiLuiil (jiJ i((jnn .nil 4_K) 
joj dU <(j^l (jnn .nil J^k.ljJI jl LajJI (j d j^'ll -j .R 2 Un'.ll (jnn .nil 4iLi. <J\ 

S jLLLil ik5jj| Sj^^I 3 l"i< II jl^o Jij Ji\ (jSJ ((j^LijJI j j£>ll Jl SiLuil 

(jjjjii ^j-aja-o 'J^W •P'li^j'sH (j-o Jj I a" 1 1 Jl^ Jf^J c^jJI jrjjtiJI ^Jij 

<(jno mil j^jjs Jl Jjj^s^JI Aix 4jj^ 6a i (j JLaji.| (jAaA. Jl (jj^LllI 




. \o-Y J< .nil j (I^aJ.1 <--l»^ »MI . <uJu! *e\\^ \\ gSjj ^y^i Ijjj iv_>^ljiJI 

La j j ■ QJ (j SJaLq -.1 UUA. I I ^JA (Jj^ j»A-> J-^ J^J' (.yA^* 1 " 

ij jL*J>!l ^MUI ?! i^iall M. SaIojlII ii^UI ,3-0 LuLi 'j-Sl^l j O-a^j 

<jjja>j)-> II (j^l LOa II J-C. jLoi^MJ LUlc (iiJj SldJ .La ^^jj (3-o ji.1 ^yjL^-o Jjij Ji.lj 
L>jj£ jJaLxlo a ma. (3^ Iji.W o M,LLa JjI Hj lu ?(jjl IjjSi < i'm (£.111 Lo .4 mi'i sLuaiU 

S<J^^. (^-0 (jl^-O^JI (J_C ^JJ^J (jl 4-1 I fl '^ '(J c -I UJJJj (JDO MllL^ 

JjjljJI Ji^l jJI jjJalo (3-oi .(3-ojJI Lgj jjLll ^jlll 4 18 1^ II (3£. J-liflJI JtcIL 

Cj-=vJ 4jlSIj LjjSl liiljj U^^J (J""'"M V->^' icLJI J-UJ t,jiin mil ,3^ 

j_L*j (j-o JjI jJj mmjjj \AJl JjL^ jL^ ?jljio (_^L ,3^-! -cg^''"* H j-oa.M.1 ^L^jM.! ^ajIj 

(3-o I^-j£ Ij-l2 (JaJI i_i I t-T< 1 .Lijj£ jJaljjJ.1 a m-> II ilL>_i 4-ual A. II (3^l"i mj il v_l>M,..L*_o 

j . ■- — > I jJI j^aiij-o (3-o <j| jl ;Lo j^. (Jl 2U. ,„, 2 >SLjjJ| 2^ ( 3_£J .2. 1 i^L jJI oLiLuiJI 
-■j-^ ;(1 - 2mG/rc 2 ) 1/2 £>jj3 J-oLl-oj LULu j3j 5^LJI K _>a. Jjjl-o jJjj <aj-tiJI 
l(JJiXLJ y| j^, ^ S^LuJI Ljujij^ ,^1 SiLuil r j .S^jUJI cuQ G j .(jjix^iJI m 
^jajjlIII ixLiS i_jJLHj <S_£j£ r ixLiS cijl^ Ijl <jl Lia> j^jjj .SjLL«J.I s j-tiJI ic j^u ^ c j 

Lgjl^j j-Uj t(jnn mil t 3 £ - SjJJLJ icLuJI (3j^-J lA^- 4jI (j, ' 11 °-» ^ <j-° ts^V-^' 



Ijjij i j^l ^ajIjJ! (jj^-i — S_/j£ I fl" (j^J^J <_j-^ cs' — Q" n mil (^j-a Jlj'i!! a.j a 'i 1 1 

5j^.l_5 ^jjJzjja _>lal Mill IjiC- (j! — JL1U Jaj m J-C — JjAj * mil *l — - 1 

^J_u (J irtl^JI j^iaj-o (j-° .(jno mJlj J_Lcal^JI (j-Lj 4 I i^liJI 4_fll full jljiLol ^Jj 
(£.111 J^aLsillj .LgJ_ai=i '(J"" mil (^ya S j U mil CaJA^I LnK Q '. j^s^t" Lgjl£_a jiaLuil.1 

SJLa. (j alla,^"i ml (_gjJI ^-iL^JI j\ it" II J i r\ -\ \ jJaLuill <L> ^^-iS"i 

r ixLiS 131 <u! Sj^j .(1 - 2mG/rc 2 ) 112 -.y^j 'uA-ajJI *Lkj)!l 

^yjcjyiia Lg_l_aia (jl^^5 *j U ...1 1 ^jjjj \ ^-i^l (j-Q ^iLi^JI _/ujlaJI 4_o_s_3 i_j/\_£Lj <S_^_^ 
.5 jt- I (jiiLoiil jljjj <5 <Lo-i3 jl .5^ » T ixLiS viul^ I jl <_j£J 

5jt"un icLtuJI ^_ya J^IUm c-j i^II (_ya 4 uojj jl J 9 P j i^ll it j*ju IjjSi iS*iLc La 

AS Ljji (^yajJI (j^^-J 3 a tVin (j 3 lAjjJl Iojj .Jj^iIjJI 3fl~»"nj SjjjUJI JU~a jc 

AY 



ioUII 4u,n>ll 



.JjjlaJI Jj^al_>JI jjiaLa (^j-a 4j£j^u oLtaLp dLuSi OJ^J *t^' (jl lj-& .UoLp 
La 

4 irmll d_^aJij <£dJI ^LslJuJI iiLaj^l (j Liij! (jliil i^'n Jj <4£.LJI iLkxo j 
J£ (j JlM (j£ JILj iiLubO sjjAJI ^USj Jj* <ll J-ualjJI j^iala ^ 4j| IjjSi .4ji 
Ijjj .pj it-ill 4_iAaj fLiajl CSA^J J- 0 '- 2 - '- 1 - |S> J --A-o LgJ^ia Sj la inn L$ji j Sjja 

■ (j im mi l (j£ <o 4 ma'< «J^J» <jl f-^a-uaJI J-£ (^J^-i 

Lnfljlr. j^ailJ lA^JI CftXaJ-Luil j>=» li* (j c>"f" Se^iAJI ic^-ui LtaLiXi Ja 

ijajj i^Uta.^! jji^SII jJa! (jt IjJdaj; 4aLu1I dfc CuOa^ SSjwimII ijjiaiJI 

j^jj liujUJI 4 ^jJI ^'iVill jl£Lo jJI ^jii .^jjj^lS jLk| j_o J-aL»Ij "i! Lusi 

.C SjIjjlLI I fl" n *Q 4_fl_£ia-G Lo_i_3 Ja^j (jl * J '^11 4x.^oj ^j-o_i La 
AualjJI jjiala £y* t q\s!I I (jjlf j.lu m ^jlll Sj^a-uaJI J-£ LLaLoIjSil Li ^<ia. i^SlI J| 

j-ualjJI ljjs> ?(jiiLSjJI Ja~o icLuJI ^y* ^iJ^ j^* Jajiuu ilLa. (j jj^slj ^ IjLoi . ^ j ■» \ II 

ijjJLj .Sa. ^jl dunk S^vIjLlLI ^J_sj_o t^J ^ n (_gjj i ^ Q ^ * *\ >° jLtal (3 ^j^a^-i 

it j-jjj <4 ina'< Jjt-ill Ld I (j ■» 4->jU.I jJaLuilj '(j, * \'l"'ll LgJjJL-oj j^uH 4j£.Luii 

CjjL^ LaJla 4jl d jjj (^1 lia> ji^II ^ .C SjLuiII ic ^ 4"SU'<n j P ji^ll 
LaK 4j|j — 4-i j" mo (jjii jKj gj^uJI jl Sj^JI t-i in Jx. S^-i-ua 4aU'<n 

U ^Sl Ijl jUAII ^IjjJI ^K^jJ! J 4JiU — pljl^^l Jl v _>sI ^jLu=> 4SUMI 

^gh\ nni 1 ) t^jl^-o^JI dUj (j- 0 * 4_iLa-o 4 a laj n (3 Ja ^a gj <JL^. 3 J_ualj i_Lfl^-o 

4jU II jJaLUI SjlSjjs ijJuLa. 4jL^j NlLs (jim mil J^ja> ^'iVitl ^KxijJI (j ^'s a" II 
60a>_5 .iuaLLjl 4 j < mill Jcl^jS J'^Lk. (^-o Lgjjs Sja>lj £_a J-aL»lll il i^ll 

^KxijJI (j >■ la I U. iioLiJI 2 .KM Sjj_uaJ! i .1 ■» ...I ^ >U" ,„. ^ jjj, JjjuJI jJI 
.iila-lil 4jLclxu dljj| Jx. jjLflJI -U^-jJI ^JiSlJ 'Lglc JaajJIj (j iio mi l (^j-o v_ujiJI 
i "i mn's'il ASj SiLuil J^JJJ — 4j UaLp ASj jJI jAiJ (_jjJI jljill JjJ-a-J 
jiaa. Ujj .(1 - 2mG/rC 2 ) 1/2 J^Ltil ^ LkSjaJl .OaaaJI Aual ji\ jjl^'io (> — 4j 
Lgjua (^jLuj <ajj Jl 4jLiU S^jjJLua Cul^ r 4^3 ^,1 ji &Ji^\m Lac JfLuli J dJ 
i-iSjlujj (>o3JI (^I lift (^jjT ._>iJO J| j£JI gjUJI JSjj N iljLlLxdJ ^yjLlJI daJI 

At 



(jjjua^iJ! 3Jj£ (jjii c^p- igjUJ! J iais J^jj (j^Ltll idJj i^t^La <_sdx. 4_ny<ILij) 
ixLiS ^Li i^yi^JuSS 4j-mjJL . N °-Y J5LAJI j R ikHJI pIjj L^ii SjLaj .Sj^j-a 

13^-lj (j nn Mil l (_Li.lj I nj Q Q j*^ ■* "' "° C^jL^ J-oL*J.I J* (jl Lg-jLui (j^a (_jJ.1I f 
jliS . kir~i\ Ji-lj Sja^a^ 3 J ^" "' (_s^l (_s j5 > ^JjSJI (_j-o 4jLilJ 4 laj ou 4, imi'i (jSl iLa-ta^ua 
*}M .j 6 i <3 J| J^^J J-aL*J.I JSj <j' J_'^>"' "ill ij iin mil 4i mmIL <(jj| Sjill 

Lg-X-a <j£-aj <Li.jJ 5_iLiJJ 3Jaj ii i^n (jj^-ll (j j^b^' dll$i iLaaJ JLaJI <_>iuJ loA (jl 
^ La l( jjl ._>^.LuJI «elja-mJI cjalLiJI)) £^ajis^a Jl Liji-L ll&J ..kj^aJI Ij^j eliaJI 

<jl ^fl O'H (j-aj .(_5_5^jJI ^rLajj^l oLiiaC. (jxi L$I2Ua Jn) mu j\a^-ill (jl ' ^ Liilj 

La ^ n"\ t t ^ -LgJ-a J^aJa_aJI 4_i£ J a n a^aj I *lc (^Li-tu — J mi n ^ ni^t . (_jl (jLcu LgjLui — 

4 * mjJLl .4j_j_ijLa. Sj-tu jljJLa aj o-°^9 ^ *^ 1 1 JEj (_£j-a (J_c J-ljlj J| Jjdlg. * gj 

J_£ i_ilS II jLgjj Lajjj i4_i^.jLLJI 4jLLiJa l-i < m aJ . «_yi^.l LS'iLaCll j-\_uajj f 7> ' 1 1 
.SjjLl Sjjaja. j-\_uajj i_i I S 1 1 ljjS> j < ni aJ .LsUaLtu «(_)AjjI La_>2» Li_a^_a 4 Mia'< 
<GLua. (^o'Tt ni 4 i_sl ■» it-il 4-ijLajj (jnn mil <Jj£ (_>£. 4" lYs Jjjj ^__JjJ I a '< 1 1 Lai 

SUJI J^b Jl £&SLu> — SjUl Sl>> jjLL jIIaII j o^.^ (^jUI — ^L\aj£J)!l J 

(jj^lJ vZjLijjjjJI ^ l^Twii idJj OAJ .oLljjjjilJIj vZjLijjjjJI Jl a i^T< vi^p. ti g -na'< 
(j£. SJ^alxuil (^jjjj \\[ \ vZjI^ajjjJjjlllj) vljl^ajjjjjjlll Jl iiLxil i Lj j jj_aill I (j-a djjil 

^Jijjij ^L\_5j\a_illl (_ys i_J3 IjjjJ ^ a jjj ljia>j .(jl ^ a'^l sLijI gjUJI Jl SjU.1 jij 

(jLi i^^ajjjaJI jji^!I ^Lj\j"i!l J^aLu Ale J aim Uj£3 La^_a . «(_jj_ajj_a-iill ^>-> 'ill» ajjjL 
■ Q i a j j^LaJLi *il dilj t(jiin Mill 4 l"*s \ , 1 jLIjlII 4jJj^ (_j^aLtuj (_^j_a jj_a-ijj I a ill 

^' X \ ^jjj^illl aja_lll ^ U mi J-C iijjLaJI Sjji j-Luj .oljLa^aia^ Sj-OuC 6jJa3 
.(jiajS!! iijjUJI jj2 olj-a 
gjjj-aii .M^a^iJI . 4t i^ Sj-a Y • ijljJI (j jjjj vljjL^ a^s^l (jl ^aJ 

4j| "ill t(j nn Mil l 4jj^ ^8< i a 4"il"i*s jjLajj (_yj_9 jjjju aja_j aJaC^I Mil l jL^-ttjl (_>£ 
.L^LsjLLa ^jU" mm "i! 4jl ijLiU SjJj-i iijjUJI (jjii .itill Ssj^J 4 wn'<ILi 



SjjiLlaJ! ssjji j! "ill .(^jj^iuiJ! jji-ll qIj'm" m j jLj &La-u)! La£ o^-mSlI i_ia"ill 
j^uL^jjjl 4a=* v2j_>jjj jj J-c. Jajj^sJi ^Lc (j < iilJj JaS L$j ,3^1111 iOt* 

>Uj au >1 4_1jJsj Jl 1 jl JJ ml jJjLixu Jj^LijL^a 




(jl jSjju .jjjjj^I l LflUI ■■ ^jJI c-LAslI! fLL=>jl M-Y J*s mil g-iiajj 

iijjUJI S^2 (^C Lai .I4K SjLU Lfrji ^-n-^Ti Jjiu SJalj Jl "ilj-uaj J-aJ-uiJ fLL=*j}!l 
1 ifljJI (3 "■ ) .j^jJJ Lu _A^I Lal£ 4_uLg-jtJJI ^ya S^flJI ^aj Q " |Q 

LiSjjj ^1 4-> Mill ^ £>,ia> iJiSlI J-t .j£>U j Soa^-j ikij Jl J3^. m j„i j^uSlI 
n| SJUJI iuLjAill lili jjuj (^1 ^ jjmn (3^1 .5JUJI iuLjAiJI lili j-»_a Ljj 

S_/-i-uaJI ^1 mV^ll J-aL»jj Ladle Lijl i_S_jJlj (j-^ji .Jjiiill JaLflj J-aL»jJI I Vs <\j 

°i (j-=4j ij^JI ijj-l=^ ac-I^Ll ^ 1^ j J£ (^Li i(_gjjJI (_g j"i mi l J-c. ijLiil 

nUll Lll £^A2kj Lajj *(j^l .4 1 1 m'lll 4-ij "Ajlj ^-11 P-Ljj\_i£ > Q 1^ J_x_i t_SjjLj 

iJjLflJI 4-> Ti'ill JaIj (JJ-w JL=JI Ci\aJI (j JjOj LiJjJ (JjiaJ <ljiS> £xi_a .La SLa-LsLa 

.SjA=».j 4 t-iS'l Jl nn m J£ 

AO 



JJlLj 3iLu-o (\>aJI lig-1 q J±* "' (j iio Mil l (j n's ■» I I J^J 3JUJI £>3j5> (j 

jic lla> oJ%"j .ji-uaJI Jl (1 - 2mG/rc 2 ) 112 ^ajjOJI L^i Jij s> j£ ^ 

:4JLUI ibL*ll ^ <uk J^aJ ^jJI jUall .-a.^'i 

k = 2mG/c 2 (2-7) 

(j-o (_jjjj.l ^ < (j^-a-i .4 1"^ II j^JJ 4 t-iS't fcjf^jja nijJjaJI Jjil ( _ s -a-"U L)jj£ 

ljjS> .l-^Ic juj (3-o JylaJJ LgjL^j 1 1 J-ualjAJ J-lJJ ^y^-S <±)i,^ II 

jjt .j£ _>J.I (3-o UjJLSI LaK ^LlAJI Jl^l (j^lS^ (>jJI *lk$ gjjjll ^hJI ^ 
i^oiMo ^ J^Sl dlla> iSJLc Lgjkj Jj .ciiSjj Lgjfcj i^^-l '^'j ^^=JI Jil 

(jc liiJ«J ^-W^ 4_uiij jjaj (^1 <ulc j Sj^jII (3c jjLuaJI f ^^-lAll (^1 ^jSi I3jS> i_i < mi 
ijj^sl_>JI Jl J-uaj ^ LuLgj^ LlSj f^J-iAJI jji* mi «Glj OOaJI Jil jjtj .iLklil <ilJj 
4j£_>ll jJJJ (jJ 4a1ojlJI 4jja.LjJI (3-o (3^-1 .<iJI__>^. 'iLi (3^L^ p-maJI J-l^J <j-°J 

jic vliijjjj LgjL^j bU« til J-ualjJI j,jlV<n (3-a JAJJ <j£jll (3' j^J-S -J^a^ 1 (ilJjS 
i^aJLa La Sa. J| j^uj iflJalil £sl& (3-a v2i3j-o L$jlj <j£_>1! ^Li <i.i=JI Jjil 

(j jjji.jJI I Q a\aJ J'iLi. P j 1 t-i 1 1 (3^s Jaii Sjj-l^-o <J-oS 1*1" ■» J jiLl .J_j-tu^!l i_ifljJI i-JJ}-" 3 
4j-o 0 3i*m ^ <J_ualjJI (J| "^a-uao pjirill dJj > S^Jp (j! J>?-oj ilil iiikiil dJj 
.LoLu Sj^a-uaJI g- jj 1 A 1 1 SjJu (^I)*iljJ Lo ULi ^-ujj '^c^ 

.JjJIjJI -LualjJI JjJilo £ya JJ-O^II <jic- Ji\'* "I La ljjS> (31 J-C- Jj^LllI LllSj J 

JjIj jjjiaj-o (3-0 ?4_i^^ll (J^.lj J^a^.^11 p-l i^fl II JjIj jj)iaj-o (3-o jj)-o^!l ^g,^ u mi < Q ^ Q 

jLkl Ji.b <Llj-iJ! (j sLAiJI ojIj (3jij ij^-u^l ■ till! '« 3j£ jll (_5j>4j Lalu -<•-! lAill 
jl isLuAl jl (3-a jJI 

4jaja_lJI (3-o <Ul (Jl ^lj ^c. ^jjSij II ^il j^c pLAiJI JjIj 1 Lug a j ■ a 1 1 ic 

4 t-iS'i jLva_i 4jL c-l it-ia II OjIj Jyij-i La ■i^-J-' (3^-1 •Lajjja n ijnia jLua 3jJU>JI 
J$ j^" mi idjjjjl Ji! j J^JI JJU .<U i_) _>^-o 1 3JLJI dUaaJJI (3^> <Glj <Sj^UI 
LaJj-o f- j it-il l J-C JjjJajj Ij-iij .Jjfxu'i!! i_ifljJI j^j-o i-J_$-"3 Sjl_jjSl 'iLi ^Ujj'i!! (j P^Ii 
Ij^J Cmomi IA^Jj if^J-iis (j\ I4I0 vilAjlj "i! fljj-mJI ijjjjiJU (_$! J-C (J^klj 



ioUII 4u,n>ll 



^l JI^SlI (j^illj S^Ua 4IaJI 4j_mj *s! jK mVjl (j-o £^jiJI lift J djjj (^I ja^il 
(jli — Jl^iaftl (J^ISj 5JL=a- (j — j£3j LafLs .iualaJI 4j < ,n*iH jLxu (j I4J LLAjJlj 
i^^^^l ^jfc 1 -1 f ,1 I fl" Lnfl >J ma. vZjIjj (jSl ic-(_g5> (^1 iu m 1 4jj^j-o_j frl iriflll Jjlj 
jj^-lxu J^jjjI i_ifl" (j JajS mil (^j^J .4_ii .la-JJ jJ I (jlaU.1 (J"0''l ia.la-1 JJLJ (j-°3 

^j5> Ioa <_u-uj .4»U IL SLo-mll i_u3-*lJI ill J*. Lc^is^a j\ L£ <Jjkw.n a.uua. 

<iilj (3-o (_£_a2l iijjla. Jla-aj (^IjjIjj La$-S jiJ i i_i fl" 1 1 j^J-o tJ! V->^' "Si" 0 "^ tj' 

till U" uij\ iila£ J-ualjJJ L=^J .<_iiuJI j^j-o ^ "£ll2 OajSII <4_mlj jjJj ^jJI 

a3j <S.ua.j ikij (j Ja_mjl j3j <j JlaJI (jr^jjj .ijL^lJI .LsU^uiil aLjU. jIjJj 

1— si ■» it-il S j-OaC 'ilj-o 4" 1"^ j-ijJJ J3-U1I i_iS"^ JlaJI 4_> ^(jV'l (_jjJI f \ 1 1 4 i milb 
60A J-C .oljus^jij^ N • ^ja_j ^K" mi k 4_cli2 j^l (2-7) jaJjj iljL*ll ^jj ijm mil ifc£ 
Jjil jjc iaSLuJI c-l i^flll JjIj J ma. J^ Sjjjil ijjll (^^Ul (jj^J 'j^jJ-l (j-o isLull 
JflJ Jfrjjju 4 « 1-^ ^ ( J_£ l p\ ,^fl|| Jj|j £_La^ 4 1 ml ^a*ill tjj}*^ > m . J * 0 ILi il^g-o uitia II 
(j\ '.«fj aa ''II Jj-rn^l 1 .S'llln ilia, (j J-iis^JI loA .4j-ooB (j ~lj-.jl»< jLiio tijjtl 
''II Oa.1 jl 'j''l ia_lSj (Vjj's'U .. -S~.il 

(^1 (jSlI oSjjlj j| igbj mil ^jSMI (jj^'l S ''^jll iLijJaJI ci ""I ajjJi j^l all 

.«ii^aJ.I flj^xuJI i_j^j!jJIii f-cuLi isjjJlilj iL^j^]2 (j flj^xu Ij^jIj C5JJ^ 1 ^ J '_> : ?-'-' ilf-l 
t(j A t 1 I fl t < S^a-LI (j-° iu^flJI ^k^a-lll cjjLHj (J*iLa. (j-° cJ^fljJI (j^J^"" 

N^Vl jiLc (j .Laa_LQ J^tol lllj 4jj^-o L&jLi-gjl jiJ (J-°J SLg^Lo^jlj Lg-oldia-ual 
4"K jjjj Lij^jja (j J_j-tul CSJsP — 4jljjJI cjjJ S__>a_o — Ljj^a_a ^1 < k an^. I 

plj^tu L^l^^a-I (^^jaJj ^^a.^! v^l__>aJ.I i_ilf.l jSi^J .(j nn mi l 4jj^ jj2 Sj-o LAf'^'- 0 ^ 

j-o IjJ^Jo Jjlj^ i^=JI jJ=^ ' Luaj <(2-7) iljbdl J^La. 

ljm<f, ^.ixuLijj ijaJI Jil (j Sj^a^jll 4^J.I S^jUl ^Jgj-jJ.! .itill Jjljj 

^jjio (_gj^.j (^jJI ^ ii i^ll (^jaJ.1 i-iflMI ilia, (j ^jla. 4iLi 4jJcj .itill JJJ-o 

( \ ♦ (J-oLjua_i 1 1 - mj jJ^) l & lu j ^ Q . q.^-'i ,i'^ iijll S^flJI ( J^J m 4 . ,., ^ d h<C 

AV 



tsStb La JjJaJLi (j£-l) UJ J 3*' J* 0 ^ f-LuoxJI JjIj (jl (_yj-*J La 

.(lift (j-a JiSlI v2jliLui! Jx LgixX SjySJI ijj.1 (£,^11 JaJilxu jl iiiS^a il^x, 
jjSJ iSjLi ji^a^lJI jLjJJ LaAlc (jj^JJ ^a^jJI fljj-mJI cjjIuJ! (jl LUi 

LgJ — i_i£!j£JI (jLi — 'ill i_ilr I (jl 4 a j a -> fcj^jj li^lj I' j mi <Laj 

(jljiii jix.j IjJ illaja^. n (_jjljJI j*^>ll (J^*i y a -Lsij^a^-a J^a^- jjJj Lgj t 
p lafcl j t'i ijU a'll J'iLi. j^a 'til I (j t^al ^jlll SjLU i_u mi (£jljJI j^=\>ll cj-° l>^-V 

^jljJI ^jJI i^Lc. Jx JaiLa-i (jl jialll (>a 4jIj (jU .ssjLi^j! (jLI 

/utLfcJ o^jUi jJ^;3 

ij^alllJ J^j Jj^jJ ^*\V ^lx ^jl^. jLtalj^l LjjJc CjyHJ -La-lLio Jjlj jJ 

<_iflll! (jl ^jJSij ^Loi&NLl S^rCLo 4--> m'i J^. Ill i_>la. dij .SjljjJI slj^mJI 

Jx JaSLuJI j> ma llj .3a"IU ialjJL^ <J^a. 4_La <_JJ>SJI (jLLajJI _>a-i jljjJI Jj-ujSlI 
4^j_2sJl &Jj& Ja.lj I 'j 1" ■ ° j 7- ' I .ii j 4 mi a'1 la * "■ J>jj m t^j 1 1 JjjjJl 1^ ^JuLia 
^ miL i_SjJ<j g la j-x "^jl JaiLuJI » — -■ II j-oj ijljjJI Jjio^!l 1 .St 1 1 4 ■ ...''II » .SjljjJI 
*jj 103 jlxu ^jll! ((^a^jl JLa-a» Sbi Mill SnU'.tl 4j|jj Jju JaJI IdAa .«(j£LuiJI Ja ll» 
^ <jl <jL«JJ Ij^jS jlj Jl (^IfLajJ! (jj^J ' JL=-° (j .i^aJI Ji! Jl 

Jj iQ^Lu pLSjJI <GSlaj — iijLgl^ ijiilj S^3 v^lj 2 .I.a.*. 2 .".I ,xi ^ — 

ij^jjiil (^SLai! (^LuJI J^sJI gjLi- Jaii -i-iSMI j^j-a (jljjJI <Jx (j j^J "' 

.4j^Lto iJJaj (2jI I fl'l^j^ a Ji> mm (_jJ-ll 2 .".I ,An oil 

pLAiJI (j .<SjJI aLfljU ^Lj's mijj^. isujl (V^o ^0411 CxS^~"J -cr^J^' J^^' 

(^1 -^jL^j ^ La Jl L^jljjJ JjLa-a SsLaJjl Jx O Lij^-tuj j^J I SsjjSl Jail mi >aJI 
iijjLa. 4\yti~ (_jjJI pLAiil J L> mm jjj Liuli pi la \ \j i-J^J^ J^? 3 ' JJ-^ jl Mil l 

iijj •,• • \A ssjai v^Lij^uj^j^sJI Sfl_>i (j Lil^^l 1-11 mm (jl (jis^Lall (jjs (j^sjSlI 
jLk^ll JJ=Lij (jc gjLi 1 QiaU (jLil ^tJjLj J^a^-j (jisjlflll (j-a iiiilj Jx Sj'ilx .^lx 
(j^> S^oi J^ >kJL) 4^ail lift .|ilx J$ i^jj N N jjk'n "i! isjji ^yJUa. J.I 

.goLiill jUaljl j Jljj 1 jj La Mill £sia> ijLi^ (j^J - J^ 0 JJJ iiLux! Jx 

^yjiG Lg_il Ijii ^yjjij ^ -j^-o-o J^-<^ jl p7> -> (j\ LgJ ^ 'Saj^j 5Jaij (j ^Lu^^l 

AA 



(^jJI Lo .J^uiSlI ujflMI Jl ^_sLi£ Iq<Ioj p aia II iLaLaS Ja^aJI <>a 

•CSjL>" f^j-N (j* IS-^' 4ja-to_j <J_a-tu^!l i_iS"II 4_K 4-laj 0 -. 1 1 v2jLa-tuJI j^ys SI i^nl ^ S jj < 
~ 1 1 1^1^-^ . (J^ q" ^ d* \ ^ ,'m 1 1 £ajL^ Lil tljJ S4 U jo-^ ^ U." 4 . I I d* \ ^ m , 1 1 I <\ A 
(j La J£ ll&j .J^SlI l.iSMI SJLa^ll 4'<^ mil Jl ^jLuajj 5Jaj)a^,a JIaj ^^-gi .kSLuJI 
f.1 mi-AJ <_5>i.S!l v^La-mJI iiij Lai .iij^^JI 41a aJlj (£jlj>JI f^jjlj 3I"<II Jaii i j^SlI 
.1 * mm a I wm j\ in" a <4_La Is-^^?" ^ tj -0 ^ *>— tiiuJI (3 Cxla^ mi 

j^a.j Js. JJj ^ Ja> ^ <S.£j£ jJjj lia> J$. :^hLS ^3 

<C-lj^mJI <_j^IlL1I ,_^C jjjjlJLi JjU"" 4_ila. 4 K mi a 4_aj JLa. (^1 J-*-S ? flj^-tuJI <_j^SjJI 
^L^ P^jjis ^1 jJIjj LgjI J-C Sj'ic .P^ajia <_gl viiAJj ~i (J\ i4-al*-a flj^uj LgjI 

<j^-l iSj^Lva Sj^^a-uaj 4jj^j ^ i^;-wl 

24lll IjjJ^sJj IjjSij .4-kj^sJ.I 4j1ij J-C l(j k^j ^jlll v2jl_£jLlll 4jjj ja^jK-aL ^L^ 

4_ij^J ol_A-*J-i ^- aJ f ^ u ^j^. Ifl .plj j mi I I uJJflMI <jc O^-J-ll Aic 6 1 1 n 1 (_£J-I! 

£-a viiJaJj ^jlll j-LjJ 4^-ljJ. dlj l_u mi (j j^jMi j <4ic jjl l pjjAII CiljJjJ (j 
ijjLiill 4jn~> \\\ a tVill Sjj-ail vljLajjJI 4^j^sJI SsjjSi .LLa 4j|jlSl ^aj Lie g-a-jJI jLxljl 

o^°il t> jLLjII jj .dJLiJ.1 L(j"l"< j^^a obj-^ ^2-^ 6-° 

Lai t . i Mi~>j li^-lj LL=>_1 4jsj (2jI jJ-ij (^Lija.'^l (jAju (j (^jS-l .(>_a^_lll (jjjji J^.1 4jjj 

clijjl Ijlj .4_fl-iij <JjS c^I m — - I n-i ^^l ^ j 1 1 S^_^ jSlj (jja 'iLs 
jjjljj .J^tul Llflj ^Jji^JI IjjSi (jj^-i (jl J-a" -n 1 1 (^-ai t(jna Mill i_al ■» inl V 4 l"*s II 

(jAaj (jj .SaAj La aVin LLaJ ^1 ij^>.l LaNLa£. ^yJjII ta 'til (^l^ lj| ijJLal^l £sjj5> 
^JjijJI t_)j^J ^^Aj ^yJjII |> 7> 1 1 ii^jUJI vljLfljiaJI ijjj ^ (3^-ali ^L^l!! 

.J^to^l i_tfljj| i— S_a^>- (j 4c ^jjj Lg-uaLuiLal Lajjj 4_ilixuJI 4jL J ii'i!l 4 S I t-i a ^ j ^ II 

ljjS> j(j iaj «N-(jjj^l 4^.U>.jJIii ^jjiiuil g^a-jJI ^1 ^jjJ^aj ajj i ^ mm^I N^VY alt (j 
^-s'<ll !ia> j^L^j .(jjjua^iJI 4llS Jllal Ixj-ou ^0-^11 dj^iJI v2j jOS .I1j^ djl.nll 
J^. fjja. J£ jIIaII (j i_jjjjlll -S^r^ 4c j^uj ijjjjj-a 4jjj mi SjljIiS! IjJ ma 

(jiaj — ^l^ □ — 4j'<jmiII ZjJ&\ jjmn J Jl SJLaJI Sslii vlj jLil .iulUI ^ 4jIII 
((jJsjSlI jJa2 £jj (Jl^a. (_jl) JLa^jL^ ui^T V ^=>j c-^jixll ^USj -iaLiU (jj^J o' 

jikj (^jJI j\>?-ll a I (_j-a2l 11^- lj-* (jl <5jlajJI SJLflJI SsAjSj (j 



jjLua CiLtij^l (jl jaj J-t iS_£-i-u3 ifl-klll SjLaj .djjj-mJI ixJuSlI ftjjii 

lljjJt-o "^Llo Y • J)^>'< tjjt-i ni II fcjjS> 4->Li£ ^\5J -J>"l i_ifl"l Jj-i-ualll JjLUllI (j-a 

(j ^jS> I4J ^jjill £g nVill (jl Ld ^ 

^-(jjj^l ia.La.jJI ^ '< (j-a j^La. (_J^2l <Jj-a*i!l (jAxjj i^^oja-i J^tul i_i fl" ^21^11 

il J <> IjL 

^jjS> LlijLui^ (j j^j-^ 'til J^. (_5-S-u La (jl f-_>il <_)AaS-i -iS iiljjJI (j .Lij^jjs lL?^ 
(j d j^"tl pVill (jx, S >aJ.I j^J-o J| V J^" C5>=^" AJ->'tll J^J 4-uaUJI iijjUJI 
Lo-o ^ ^ojI j ~» (J_c j^Jj S^a_ll J^j^a (j-o 4_i_i^BJI ^^a ill (jl ' Q lujS>I (j^-J .6^lj-o 

4-iil£UI 1 ija II (_5^j3 _/^aj J^-l (j-a <Gl Jl f jll (j^ala > '<* Jfcg .Ij-ii! IjjSi J^J JV* 
SjjaJ.1 j^jja (jxi 4jjjUI SjjUJI SJjSUI J^aij ij' V?.' 'L^jljldxi (j j^J^lJI J-C- JaLiaJJ 
JJ ~i 4jlj Sj^aJ.1 j^j-a (j 4jl gl"'<" nil (J| L> J^flj IjjSij •^AJJJ ^JJjJ-' fJV?^' ^ 
LffJjLa ^xj (ja j i^&ja_lll (j-o JjJ-aJl (JjLflJLi ^Jj_il <LoLa_iAjl (3^^ J^-ujI i iSu J^aj ^_y& 

v2jljjaJ.il) (jxi LijjLj irill ifljli fljjjjJI i_j^SUI Jya.j Jl ji.1 JjJj 

v_J3 (ja oLiL*jjl (jliaJ Ljjl lj£ Laji ioL*JI Cil>aJ.I Jla JJJJ ^Lh?^' "j-* •«3Umi'iII 
ij^jjlj CjLa.^oj c-lj-oja. Q a J — <2jLiL*jj'}!l fcjjSi gjl^j (j| .1 (j l-».lj j-oJaxo ^iio 

ikxul^jj I (j c5>?^ SjIII (j| J^jULi IjA ^ LuiG (jixij .S >aJ.I ^Sjj <j jLLo ijLiU 

.4_ujLaJI iSLLs (j-o S_7^-J^ Cil * CjLs-ijI ^-q — Jjj mi! — 4_i^^^-o S^/ t i^t d a U\ ^ 

SjLi^ .((4_flj|^JI ^.^a ill)) (j-o LlijL pljj^ nill cj^IlLI! (J-C ^a-l J-j^Lj 

LijJaj LaKj .Lie SjLiil SjjJU vljLiLujLa (_^C j^Sj lul'n* nil <La.jJj <J(JaLuj j»l_>ia.l (j^ 
LijtV< LaK ii_SjjJL-o ^jjS> La^j ."tfljl^JI j^j-^ '<ll (j^a JJ_>1' ^-^J tjj^-" *-*J>?" 
(^jJI JOaJ.1 (j-ojjl 1-1 < uu) (^aLU Jl jj^I J^aI 111! IjjJ) ^^Iaj tSjLixu Jl 

J^-lj-o (j v2jIj^-o ^jjS) ifljljjl ^j-^ ''II (jl jS" ■» \ .(LliJI (j PjjAJI tin 

iijljJI j>.j^>'lll (^Lljj-Lu'jl ^ jUnill jO-uaja Jla t3 U mill vljljjaJ.1 (jLiij .Sj^jII L&jjJaj 
(j flj^uJI <_j^fllll (jjijj ifljljjl j^^ajJI (lAJ Jsaj^JI (5>a (jl (J| <Ci3jJI (jAt^l IjJLl 
CjI>=J.I (jl jxij <ll J-<^lj (jLkl J^. (jS!l jS"<j '^21^1 (j -0,5^1 

(jLiLa. iijiaJI ,j LigjLi illjJaj (j ijLiJJ (^"al"-^ n (jljJjJ ifljljjl ^^j^lllj 3 U mill 
I 'f 4_iLiJJ Sjjjlj 4ja_ml Cjl^ ^a o *^l 4_fljljJI il l Lii .L^-tuitj S j U.II ^j I a I" A. ^ 



j^lj-a (j <Lata uoJl iSjLaJI frljj mil cj^SjjI J^aa-j Sj*s a I ictcljJI ilj^l ijLuaia.Li 

.4JLolj lij _>all 
£^aj O i„W II Ljj (_£__>a. ( <xaa-jj Ij 4j_>aJ.I slj^tuJI cj^HjII I 'i i A_>Jtj (jl Oaj 

Jl ^a^A ^ jsl j> Vill vZjjI£ \j\ <ul LiJj .aiiiSaJI slj^JI v_j^2jJI» :dJlj 
J| i Aim duaj iiiKJI S^UL •>! ijjjjLa. oLi <(_>oxlAJI ^_sL*_ua! SjNIj 

O 'AijJtJ Lo lj£ C-lj_j-uj Ll^flJ J Jjoj ^jl *Lal ~» iAi J2"i!l j^j -> 'i 1 1 (jS~aj <idlj £-aj .J^ujI ._i e"l 

t_s_5jJi (j <Ul gjj^^A ^a jj mi ^JlSl N *\ V N jiLc (j -^yi^-j Laj jjj^ii ^ya-jLa. JaJLiAJ 

CtJaj iA'iI Lajj <pjkt II jLa-aj^l _£^I>J (j OjLuj ^yill (2jJ.1j.iA1! U i A'sllj Ui .All 
Nj Ifc£ <_j^jJI Ssj^J Cula Lajj .ifljjij slj^o ijja-a isljSUI 3JLc oljjjjJI 

j^a Lgj (j^sUJI CjJaJI Jil jjlaJL ^ 3JLa.ll SsjjSi (jj <Jja. 'jtio Jjlajj 

.Lvj^aj JJj ^ La 4jI "ill *JLa-ll IjjSj j ^LuaiSlI is!* Jla Jajj Lajj .(^ajajdl 

Sjjlaj <LJLaja.l J_>a_a ^^jSi (_5J-1I t«f-l lAnll (_j^SjJI» .\aa.j J-C- JjJj (jjs La iJjILj 

f-\ i mi^II jj_>a. £j-°J ^jl c-j^AI (j^-aj "i! £ Lai a (jAjjSlI i (jj's i t Ifrxa ijJKall f-j^iuJ 

^-qjtj .«(_5jjjJI i_i5"1I» Jl i-^ II cjIjSU Jjjj _>a.l j -0 ^ jA?^ 4 - a -^5 

g_>a_i (^1 Jl Jjij j^C ^iaiixu 4jLi J^jjjI i_iS" (j ^ mi-* II JajS ni J_%a_aj 4jl_i Sj^-flJI 6 jj5> 

ji.T (^j^ (j j\ <(3j^-ll (j-o (jl^-o (j cv"^"^ ' T 'a"ill IjjSi -i2 -(j^f^' 6*° 

■ ^1 'Ail JLs'slI ajjii ^1 ta ua Jji JjJj (^-a La 4jl J^jj I ■"*■*->■ .<LiK 
J jjjj^I 1 JSjU la ■ (_5aJI La .f-ljj mil i_j jS'ill (jLcuj jJI J^" S d <<_aJ 
(j i!i\aJI S JliJ g-ljj mil cj>HjjI >a" m" m ?Jj^l Jl lj_a^.jja Jiaj JjSi ?<j^ij Jjlj 
SjLLI jJjjj d^a. IjjSi ^ (j"'ij (^I ^ Jj 1 (3^J j^a 1 AlT ^ ia'i IIjj iSjlil ixi^l jjs 

-k^a_lll jJjjI ASj (_gj^ II J^ajjj'i!! i_iS"IL ^(jViini 1 sLLzJ.) (^1 J-\ajj (j^-j -LgJ 4ja.Llll 

.S__>a_all ^JjII |i -> ^. 1 1 Jji IjLalcl <|il^£-l YV N * ^jjii" m" m 4_ila£. ( _ J J5>J i4j__>a-a (j 
(^j-aljj (_5J-1I SjLijJI ljj_>a-a JlaJI ^aiSi LaS i4j_>a_a JjjsLic Jl Cil_>aJ.I ( _ s -ajjj 

d jajj j^-ail "2 JaJ.1 ic.j^aJ.1)) Jl — S _>a-a (^jNIjjI ^ Jjjj La Jl 3iL^ — 
LaJla iSJjLijll iljjlaJI (_5_^2 J 'Aai j(-n_i I (j ' Ai * < Jajjjjj vIajIj ^aaj Jji v^l_jaJ.I 
jikj .<jjJ>-a ifliila JjOa. (j tjSll J^aijJI (j S_>a. Jjj Jl Sjjlil cj'iKJI ii^aa-a tj^aSj 
<J jlTi'i 111 (^jJI ^jjJzjL\ jAj) ^JJ^La. '-'La.J- 0 SjJ-ua J-C- SjlLlaJI Lj^jaj J'jla. CiljaJ.1 



^jl (j^/Lflll ^j-o (4jla-H 4£.^oaJ.I J! 4 < mjJ Lj -^-Ij J_a-tul i_ifl"i ij JLaJI L$J ^(j'l'ij m 
j\ j£lS\ 4 n mi ^ . JU. ^1 J_*i .4jl5L=JI iiLgj ^ 4sl& (jl (jiaj (jl£ 4j|.uJI j 

IIaL Lc.jU.m ^L^ i^U„<"\ L^j <jAa4 sljj^JI v_j^1aJI (jl LajLLo 4.*^ S j£i-> 
La ^js>3 <j=^JI SjjJij ^ LajjLi Ija .JL». ^1 J_c iSLk £_<iu Lgj! ^!! <4jL*U 

jLuaj^-U jOjt'l ml (jl J Ij^. n ml (j£-l . j^^JI i_>Lj£_ll Ijji jLkj (j£ ljJ-*J LjJLi.Ll 

.lla, ^Jlj^ 

(jxuJ — £-j_>iJI — (_£jLLJ! gl i^iflll (jLs ^jjLjjjiill j^Jila (j-a 4j| JjS (j-a Uj^j 
£-|_>AJ| glil ,^_1| iijJij Jijj <jl ^^-^ (5^ C5 J ^) j^Ja)" J- 2 - LjjLa- 

isOA .((iLuisljls^l vZjLojjjjl=JI» 4jJc Jjlkj Lo-o Li-ljjl — (jL£-o J£ (jj — v2uLi j J-C. 

iSUs (j-o is') oLj^jiJI (j-a ^Ijjl <SjLaU SjLIIj SjU.1 (j-a ^j^"" gljj*i!l 

4-uaLa-ll (jj's ,„H ^Liil (Ja.1 (jjs liSLk is jjS> cAj^s ma II gLljl iliac i_i I U"" .(f J-iAll 

^yjjL-aj liSLkJI vZjLjjjj ijj^j ja£JI ijjJkj (j£J .JLiil (JiJ-uJ J-C. ^Lnj oia IL 

fcjjSi jQ U" ijij (j-oj -J^J^-M J-C- L^C-L^jl^ |iJJ (jl 4j=u j^ii t«L^Jjl ■»" ml)) (j^-aj iSLkJI ^1 
(3-0 ^ a" -> " I jUvJ^I JjljU Lo \jLi j^uj <J^.jJI Jl j-l^-J ^J^^-j J- 2 - CjL^ ' m^ II (^jjs ^ljj*i!l 
(j^sUJI vZjJ^sJI Jil ij^jS ijiajJI Ssjji ij^sJj C)^- ^jl 2^^-^* C-^' -I^.W a Jj^jJI 
ijjjLa. iSLk Lflik-a y till! Ji.lj iuisljls^l ^' ...^ II ^a.1 US ,„. j2 ijj-tul i 

as iSLk Ijji jIU. .(jjjul i .5°: jj ^ 5 <5 ~ > JqjS m ilL^. (j >■ La > La£ LILoj) 

jb ml I j La ' a a ^Llll j> ' '"^ H <jj^-> a' 6j J «Sjl ■»" mil)) iSLkJI jb ml iiiL^ u^ij 
S j^lxo >■ La II (Jil ^jLi- J_^a.jil ^Llll i^JJ^iJI j\ if ' ■■■-^ \\ !3j5> .4 aifljj iSLkJI £sjj5i 

l>3 (>oj -(^jLc (jjj^i jl p \ m-^. (^I LoJj-o jjjjj^!I i_i S" 1 1 (^j-o v^'^Li^!l (j l^a. (jj^j 

.^Lxjii^ll (^-o I Qj» Lcjj fljjjjJI i_jyiill jilaJ (^1 (jisJLsiil (3^2 <j) (Jl gjj^^jSj (j^lA. 
^_tul_l Li^jjua ^1 t i7i ^!l Ijji jLua .L^Lu e-ljj_to g-lj^ j mi l cj^SjJI i.li m 1 1 :^_^a-l SjLulj 
J^xuSlI i_iflUli .^Sll ^jli*. J-uajJ |J 4jl 4^jjJ iiLiil . Qj* .agtjj^jjSi ^LjlJuIii 

^u. jj v_ ^ • 4^ji_^ Jjba [£lxJu[ jlUjm .^Ila ia iiXLAJl 4"h< Jjba ^ Jl 

djlmll jA l0A (jU (jS!l (jjn Mfln &Lai«JI ,_ilc.! <ll& j .^It-ill jfli<-ill J^i 4j»aK 
IT 



ioUII 4u„u|| 



j ^n", n ' „, sljj_uj| ^^SUI (j| J^aJI (>a <ilL=JI ftjjSi (j .flja^jJI cjaiulJ ^Jjlfllll 

e-\\-^ V^ll (j v^jLiuJ! jLua ijJLua! Jaj^l i_iS"II (jl£ LaJ£j -j^ fiAJ ^ 

tljLnj ma II gljj^ <J ^5^_L( CjLnj m-> II J^. J^-tuSlI jLua jJi ij-i^l 4lLkla (j 

.jja.SH vliiflJ L^liJ Jjjjj^I i_iS"JI (j i>inj oia II O^-l US ou Qj^ J < J uaijj (V,! ijjis I JLs"i! I 

.jjiil gjj^jjji £L*JM ^,1^ <_>i^al j^tuSlI v_jlill (jl^ LaK ^ (j-oj 
olj plj^-mJ! <_j^iiJI ji-in (jl j2j^J-I i>o Sj^SM ..iflMI ^L^aJI L° 

(j^uai j ij>aJ.I iJjfLlI ol j i_> ,>SUI <** mi LeLii < ji.1 ^cl ~* V \ • (j^jiisc. (j itflll 
(j j-^ <** ni i (_£>aJ.I Jjfl'itll jljil £-f-°^a. ^LoOi! (j* Sjjilll ij^flill Lol i^l^l ^ v \ • 

.jil^cl ^ \ • (jj i^ir 

rt^ jLsJI CjL^jjj 

<LaL*JI 4jj mill iajJaj <jLi t4j nnt-iLijLajjfl's II I j a (j 4 J^ j m's La ijjJij Jj-oj LaliLa 
— 4ljjjA^ jjjjLtuI ,_^c — Jjj m'CLa (jS-aj jjLl .4jjjLa_lJ I '< a (j 4 (jc j\jjijJI j^jSi (jj LlAjj'i! 
4j mjJalljJ.lj iijj^JI (^^aii-ll (j-a jj j (_jl i4 j mj t-^ l *i ■» a jj^ v^jLa.^ J^a-^JJ j.'"' H <j-° 
p j'^ll Laj .iijj^JI v2jlla_<iiJI £jLuj (jja v2jLojjJI £sjjS> jJjjjj .pLAill j-lc jviiljj 

3 ■» in^lj 4-lJ.oljJI vliLa^allj 2 milJI Jj^yi 3 ■» MiSllj II 3i in^jlj ^jJjII 

ijj^ (JjjLoI Jx. — Ljij ^1 (j* ^1 " mil I (3^-aj < JSlLj .,^^1 Lg-l^a-U (j (£>"J ujL^ 
L^jI_q t4_ujLa. CjL^a-a J^aja.^ _/LflJ.I 4jL» — I ^ * ■ j^jJI 4_LjjLaJI 

(jua nill^ — ^ -n i>-ill j^J^aJI (j ^'s a" II (j^-aj <Jl U I in Llilj .<Lai_iAll m-^.^!l ^jLtuj 
*' J-C-J •( ^ J's lu 1 1 i^lj-a tjJajl) (jK njJI g-i-tuj (j S_a^-S Ji-lj jS" ma ^ja^ — 

(jLiiu_a .^l^-ajll ^ mj j-aj CjLjJjJ L^-fiU^a^aJ 4_ujLaJI CjLa-^-a j^ajAi ^j *^ o j mi q 

£j\ jGLllI (jl ^aiSi I jiSi u ' 'iij -S j\ null 4_igJ.L 6 jjS> 4jj jLaJI ^La-jjs (jc i ^ni^ll (JjjjJ 
i 3K inn ia-JJ "i! 3j mj ULljLajj^JI ^La-^ail SJLa- (j .iLjjis Ifl7>*'* (jl jA^' 

^L«jii^!l liilj iL iinULLLajj^ LcL«jiil j^aiJI Jx. gljj (iaj^j-a SjjLk ■»! (jisjJLjj 



ij iSlkJI jii ^jIj cjkjj&l'p ij_miJL .((^ylaljlJ! ^IjjJ! Ja-jJ.1 £L»_il» ^^-o-uJ.1 

<4jaLkJI ^Lj" -tin J_cl Jl L$j J^ua^jJI Ja.1 ^ 4jl 4a. jj <jL«JJ IjLa. i_ijjiaJI £sla> Jia 
Jl^a.^1 J~> ■» 1 1 jl__>C J-C — p lfl"l mi n v-J_J^jl jljJ-ol J-C I 0 1 i~> »" (_£_>a_i (j) J "~ial I (j-o 
J-C Iflflj-^jj — Ciljiajh^ Sj'ilj 4_ljia j-lLillj ^J>^^ Jj^jiljllxu <j 

■ 4aU n SjjIj (j jjllo 

(^Ula! Sac Lgjjj ^OJiil (j* ^ij (j* I i\ n"\ ji ^jj-a. .iijjUJI ills, (j 

3U »ll (£^2 l? i 1 mi 1 IjAAJ Jjl t-Tlll jiaa. (j ^ UOJ LgjI ia. jjJ S 4c j-ulj (^1 jj Jl J! 
^s-j L&jljiLa iSLkJI 3Imi^ jllaj j^l (JJ-w I (j <^ (^ii lijj^jll SjjLkJI 

.iijjLa. v^La-^Jja Sj^-ua J-C vljlialj • 
J-C jj\ ■» 1 1 <4_ijbi mil al^^^l ij A'"Ajt"X. * gjLa. jfc-'H ijjjc ii_u-oJI l,i$J 
<LjjLaJI £-L*-<iul J-C — La j-lflJ j-OuLi-o ^ — JJ-) Jjl .iijjLaJI £\-*Jui j-)Lu3-a 

<ajjL jjjllJI li& I a mi"<I j^JjIjj (_>uJLai (jU j^jj LofLs .UVA A Lc j <ulc jlc 

J_L(a^l Lll ^-^3 4jl 1 A ^ LjjIj -iJij .^jLaj ^-na-j a.l_laj (j-° 1^3^ Jj-o-i LiAjLj Lc^a-j aJ^cl 
.jlj-a (j (^j-ll f '"7> II '"I I (jAj n^-» II 4jjI.1i J-C v2i2dl <iilj ^J^*- jLiia.1 

SjjU-j a mVK 1 1 ^j-* J-c- v2j-)Lc 4~> jjj ^jjjij i» a\ mm^I li$J <^>a.l m'i Ojg-la 

(> £L*-i)!l (> oljLu ^J-AfcH (jr* 4-^LiJI f^JI .N ( \ ( \V alt j Jj^j 

Ijlj .4 miq'i J^^a. o a, 'ill 4^_^a. CjIjLiHI ^AjSj i_SjJj aj t^j'i-^ llj JLuiJI LgjjJaS 
C)l cajjJI (j-a 4 I Mil mi J kij'i mi4 iSjIjjJI 4 ■» m i^! I ajjSi jl Min (j (j^aj^ll CulSj (jl i-ia. 
p j .All CjLiAij Jl (j^a^C (3 i^j^J 0 S Ijj 4 \ in ...II i 4_l_tul ' J-C 4 d /*i U" \ 1 1 

jV,^ ^l ■» ,7i^l (jj^j 1 UllLa. (j .jllflJI 45IU. jlj-lJI ^l ■» mi^I (^jC SjjLuaJI 

(jAjLllI ^a 'ill ligJ 4_!_toLo'}!l SjjjJI (^1 ^j5> J^-IjIjj (JJjJLa 4 a mm^I Loj .4jjj-)Ij vIjLa.^o 

i(»Lc Y.o {y> J&L -uj^ ijUU ilila c^l^ (iiilS - ^o^.r Uj-iSj) 

Sjjj jJallil ^Lflj)!l Ij^j LLa-lo (^l^ djji •^L*-^ <cLo oaj (>°j 

4 _ s jJI iljjJaJI (2jC ixua.lj j-LjjJ iakljl SjjjJI £sjjS> vZj j^ui AS j .vZjjLsljII ^LSj)!I <j-a 

■ ^a-^ II 4iiij J^jaw 4j|jj-) J'iLa. Lie Ij ■»" 1 n jLj Llo La JLLo (jAjLjJI a 'ill L^j <jj j -n j 1 
SsjjJj (^l j& lla^ a.Lol&'bLl ^rjjll (^all .vljLcLu ^LaJ ^ja-j jjjj (jljjAll SJli (^l -ia. j ASj 
Ip^a. VO ^^-j tl^ — IS 1 -^ (jfiS'ill jljiLo (^jali aJ .Jjljj-a ^aj J-C j^aSj Ciil^ SJLaJI 
^till loi J-uajJI (> <JUJ^I jld^ J-C (^511 — aLxII j iilllll oJ^iLI J-C 




d 

Sj^a^a-o Cjljjua A t-* ml&^J 4_i_oL=>J! CjL^a-o J i^t ^j <jl Jaj cl> :a "-* ^^t^lLi 
£L*-ii jl=>Ju ^jji lla> Sj£_flJI .oljJllI £>3j5> (J^zSi 1 UU-^ a W-Y mil (jisjJLj .j-CLLll 



JtVwn i QmlS-l j-LC SjU.1 iijjUJI ii^o (j! <yS> Sj5__JIj ._>_<5!l £-a L_&__J J_J_lllj 

<ijjJ=JI J'iLLl (Jl !.ia> c^jjj (j) (jA/lfli! ••^jj SjjIjJIj J5j ^liLui! £>\_Ls> _;.a^-! 

(jlt-ij .^^fwj-.- i 4 m i — C 4 U ml^J (ji-aJ _J.il! -£^—^1 -5^5 *<J— ^ * '"N L$J ^ *M 

j iLiSjl _j!_£-*-1J SljSlI 3 wnl ma. _ya jjjj .J_J__I! ^LiLa j__jl SljSlI 4>ia> Jx. 

Ssj^Jj .Sjjs 3jLo ^j__t SjjjJI 4__.j jljJ^-l J-t _tic.l 1 mi l (3-0 J£ i4iL_tl 

__J J^LL 4"<» wll iijjUJI vljLa^axi (j_ (i Sim's II {y, {f\ n\\ (jl J-oJj iiifllll 

p l^f.l j ■»" in n jl__£_l gill (jl .H u mt I (j-a (j_s (jlj i^^-aJajJI _jljn"mU — jljl a Q'<l 
4-olj ol jU-aj^l isOA (jj-O (jl J^Vn ^ J__JI !>a I (j__ .ol^jil fci* Jla jJ-lilJI 

SjNLc .1 q jjJj Lg-I I'^'s jL_i_L L^jLi^- (^l f^>?-^Ls ijJ_l_ill 

iiilo-«JI <L_»L_I (j* <ld__tj -ijjljj '< (j pL__C.I j\^-JI "-^ J-^ 

4 iri i'i i_i ■» w (jl jvl (j-aj iS_J_L_Lo ^_a__*JI CjIj ■»" mi l CjIjI ^. fl'll (jj£— ' (jl jJ_i_U (j-a 

.4_jjL_JI _jU»-^o (jjs 
.l^__I 0___> ^ n'NI a jjj, (j) ^yjjj ~ U.-I ,,i n jL__Ul jl tajjl 3 K m n 

V * (J^ S^-o J_ _tu^Loj CjIjJ a flj^ll (jl ^-^J-^- 1 — 4jLjjJI ujjJ — I V*« j a rt ^r^- 3 

jU.T. . ^JiSlJ Lg-K 4 . \ j I I 4"! . .'II nil ._1L_ — (jl l^j£ ^1 ""^ I 4-OJ (jl lj-* .1-oLc 

(jU -iiJ_>iJI Ol >aJ.I Jl dta^JI jIxli (jl "i! .i_iw.il! Ij^J j .JjLk <jjj Ls>__^I ^^jSj 

S j mi i j0 Jr.l ,„ Li___j (j J-olj (_j-J! SjL_^!l S_j_ (jl £j__ll_ > »■ I_a 

Jx. (jjjjl_ (jj--j (jl Jl <_s.L_J! _,| (Lg-« L-Sj ^ylll 3il mil jjj-o j-o l"i in^ r. SjLii^l 

4 ■ j I U I I 4 . ,„l ,„^ II i^jj 1 _-J ^jlll (__& (_5J_>-^I CjI J^J-I (j-0 \," » --II CjIjLA^I Jioj 
(j -A-»lj f-j^- jbS n-i Jjl^H (j 4jJ__JI _jIj^l_1I Jin _%j (jl ^jj5> _i_^JIj .__lj-«-a (j 
d_uS> .(JUJI v-iS^JI (j .(jjJjjJI f^a-a. (j-o i__lS!l J-C l_->lj (_5jL_u La jl iflj^-l Y ^ N * 
lijJLkjl^ ij-_ujij iij_jjjsl Jji Lijjjjj iSsjji S^riJ^-ll J->-l_-ll (j-jj-La JjJjJI 

iuUj)!l ___jJI oUiaf. Jj! jUolil j Jl^ ^3 .iuLL>j (iuLkj^j iiiLLlj 

.iujUJI 

L^ISjj ifL__flJI (Jl J_>.I_J ,j_LLo fj&kzi i-iUA. Jjl_JL d-uS) 9 J^S" mil (j_ IjLa 
_ya ___> <J^J^!! J-t Sj^^ll 4jjIj__*JI _jLjljJ--i^l _ya ( jjj__ > __la (jj^- (jJ 

jl m n ^ ^ t^r. J-^-i (J-C J-i^yi (jl (J-C (jjjjLS Ll_uI (j ^^'t in (Jj iu m^3 Luljjua 4_i_tuL__*. 
J_>l_lll (j_LiLa Ja-'i! £jj-_ua (jjijJ .4j___u (jl jjfUl 4-*-_il J_i (^ «3j-u (_5_JI SjjjJI 



iiaU. iijLuai ol n £j£l £ya («ljfl» fjuuili IjLuali.! ^Ja jJlll) (g jj^l ^1 inall 

Saj-ic ^juzji^. jJUl L$j ijLoUJI Sj^jlII oljLoxu — UU. 21aL*JI oLulII 

jj^Ij jj N * * ,>=»-j L&jj3 SaJii ^Ja^. iijjLaJ! oL^-j-a oIjjjj (jc < a mVn"> <jl — 

^lla jjj^ , ,£j5Lj J-ci v2jIjJ jj . i mi's II IjJ JaSNLl Sjlxdl £ j jSlI ylaj-ou t <iU j (jx> 

P 'noil j L^ik. jlklxu ^1 iU. ,11 i<jj£JI j^=^J S_>1J.I J^-l ill Jjl (j* J^S^'ll (j 

.^j^lll Jjj-ojJI jJaljj ^jj-Oull Jljj ^ jjt-i mil fcjjSl <LLi£ ^AjJ •«p , *> iio'lll)) j»-tul (JLllI 

. Y • N V f U ^ ^ ^ v A 

0^1 

J_c 4-oLslII 4jj mill J^jj (j pLoixJI ^ ^IIAjjI £ j£i A ^ \ V ^.Lc ^ 

Lois p in-. I N i-Y JLzA\ j LjJ, j3j .<lo^L (3j£JI 

(jii<s Mill (g^ttJ II ^\jIjJI js's -s 1 La ^ajS> ljjS> .SjLajJL 4_iJul ^J^j J-C (jl^-a^M »l *<*s *<l (j 

*Lw:l (jLLajlJ ^ <j! i^LLal UjLlcl j ^ (J J3I Jl j£J .^IjSJI Kj» 

i_u mmj mi I fljlr ^5 I" mm (3-o J£ (jl i(J^lj-S-ll 4j-<IiLa. (j jii (4jj mm's .J^l l-i 'ill £-tulj jiLc 
(jjs SjjLc. LgjLi S!La^.l j> mm" I Q Mia'i ijJuUJI (jl IjLa (jil < JiuuNLl Lg-kLi-uajl (j 
(j-a (jAjS'ill .i QmVill (j £xuaJiJLi (jiiljiJI J^. (jjaSljJLi JLJI ^jjVn mi *>. QmVill 

^Jl jJa^l J-£ jmjI-^ II J| jjjjLiJI ,_Lvsimi h Luojjll (j-a 3 T a" j-a 3 1 miUJI v2ijL^ Ijl idlJj 
J^. (jjaSljJI J-*^- (j jil-«-ll fllaJ^I i_i < mmj ASj idLiA Sj^a^-^ail (jiljl^alll J^. d^kc-Lis 
P ill (j^a^-i (jl viJlj jL-i^- ^-aj laJl ) .(jAjlj (jc >j \suu ~^ j a Gj (jljl iiJI 

^IjJI LjjIjI^oI J^. iiiLij ^1 4aJL«JI Sj.UII LiLAaJI dt ^ Saa.lj J^. IjSI j 

Lljl .(<La_l>-a ^C.J 4 il in CiiL^ (jlj iLll LaLaj 4 1^. m Lgjl (jwaJLsdl (ja ligj (_5-&3) 
3-cuLoAJI jil j^l i_m m" (jli .SjNliJI 4^.jSll 6 OA JisJ Jx. ^n~M (jl (jKxijJI ^ jS^alj 
,j iiUaJlj 4 I'l's 1 1 JajjjjXa i_u mmj mi Jj ti_i mi-».j SjjLc. 4jK 1 1 LgjLxil^a-a (jjii (jl (j 
ia.jj (Ji <4jLiU SjS^n ikiiJI £sla> JjUlS ^l O^jLtil .(jKxijU j£ ftk »li^tl 
3JUJI (j UflQ LgJjLu (jixdl (j-a ^ mj 4jL J^l 0 K j (jfll .LuSi Ig in _>£.! (jj (^1 
. aJli. «s (j JSLaXa ^1) oUUJS^I ( 3 a 4jLj SjU.1 JJJJJ l-^J-S js mmj t _ s J-ll 4juoLiJI 



SjJilJI (V^a SLiL* La -«i_y<9^-" ^jjjLj ^i>j-*J (jjjjUjloj 

<(jjjjLaJllLi j> m" "i! Lgjl 2-^l>ll (j-o 3 j mn in I I ic.j-aaJ.Li i<ilJ3£ (jj^-ll J-lJJ ijj^' 
J-C i U jj 4j_i£ j-a^l .4 i inn mil Lilc^a^-a Lg-iJI CS^' iiLuJI ujJ S_^a-a 

4->_>^_a J_i2Lic 4_aj .4-iLaJ.I icj-a^J.1 i_aJjjj S>?- 0 V* J)^>'< £ya (_gj-^ll J j 3 '< 1 1 1 

S__>^-a J£ (j ill ji-Cjj .v2jI__>^J.I (jja i_S^T Sac- (3-o (j j^'j Lg-iiaAJJ iSjjJC (^>^-l 

4-kjjj-a LgjLi <(_)Aj<j Jl I i,^t _< 4_j_mj dj^Jj — JjSLjjlJI Ji.lj v2jIj^J.Ij — 

n jaj J^. 4-kxij-a ijjjsJ.1 .uisljjiJI ^y^-J -Li-a i_U=>J Lg_jl ^l iiijjUJI S^flj 

.Llj_^flj ol_>^-a ^1 ££^=»J ^ £j_>£-ll J^iaLi-aj t~"^-" ijL«-i^!l 4-lf>Lij 4 >la 'in £ \~i ml 

(^jl 4Xui (jjJ-Lo V * * <J^->*^ I (j'ln Sj^l^JI Jj-aj a3 £j__>iJI (^j-a JjiaLiU fcjj5> 

.(jjjjLaJlJI (jc OajJI J£ lij-*J <jj^"" Oj^J IgJ ?"' '"U IjjSi J-C ^jl^. 
JjLflJI (jj^-ll (3-o <Ua.>-mJ 4 < mm Jj-aj "i! v^ULuJ.1 fcjjSi iJajaJI (j mi I 

j .^jUI Lj.1 jl^ j JaJI LU (j! j^iij (>j ilxu jLia N V,V) au= _>U 

^jSLlJI p| ,^ a || JLa^ll pliaJ^I ^Liu 4Vs nx> JjljJ uoj (jj's'wn iSJLJI £>la> 

4 in,ri(j II ^ itiM in <4-ijLa. j*l_>^-l (_gl (jc- I.Ut l 4j| ^ it n l i«Lij"l inn)) (jji-i ^2 4j| (N) 
SjjIjJI i-n-> a (_gjl in < inj i4j^jJ NA* i±i ft 1 1 Liljj ^j-n-> a (^j's < in .4->jL*JI 4jJjJ3^!I 
• SjLgj ^! La J\ li-a-a fLiliJI li& (^jij (j! <_>iJLflII (>aj . Jj io Y 
jL*jS!I ^Liill tljwn'llj .((i_i^4-a dliajl)) Ij pLiiJI (j! jjSs ^LiJI JLal^^l (Y) 

dJjil Lljj ^>a^a (jj^J-ui ilLaJI 6iiS) (j .(A-Y J£Jhi\ jJiil) SjUl jjS) 3JL=JI Ssi^J 
<<JLaJI isjjSi (jj .(Jj-laY J3I SjjIjJI Uj^. n (jj^LxLua '^J- 1 ^ * 6"° J^' 
C^I (j j; JjLua (jla Cxfllkjl di! jJ <u! ^^Islj Ijj5> .Jji=^a ^ Ij (Sj£Jl£) ^jUI 
jJciSj (j! J-tii — JLa^iJI <_JaiJI ^ IflltVin (^JjxiC isUjil j *^la JijJ — ^-^^ «>Ujjl 
(_Luaj i±n h2jI-U (j-a OJC- j3 liljl in < < *-il£- ^LaJj^l (j Cxi\j iSjAa-a iiLujua 

J-C 4jLijJI 1 i_a3^ail 4jj in" (j^-aJ jl -^j'^ II i_JaSJI 4-i^L} (j-a (j^j^ll t-J^^ (J^ 



ioUII *u,n>ll 



ikij J! Ciiuaj jjaj ^jLkll ijLgj (j miq'i Aaj ipj &L»j| (j Sj£ ^rU.n 

.JjljjJI 

JAaUlj .k^JL. pljaJl, lj jUisll ^nLUI pLaAJ! J ^ dJQJI JLai^l (V) 

iJLJI 6 jA j .(^-Y J£-iJI _>kll) ^Jl JSLfi. iJLJI aj^J ^UUI 

.JjjJaY j^jja j^l SjjIjJI Iiimi L)S^ ' "' '^^J* 1 ^* <j-° iJjil Ljljj ^jn-> n 

ijalj i^i^uaJ! <jU.)!I (jL jLSIc^U & ^il & j2 <o^l o",Vjl &aa> aic 

SjiJI (_y4^ 3_1 L=a- (j ^jl^. <Gl ^1 llilc (^iJ .j" Mio fLAaJI (^1 "i! (3 jl ijjj is Y 
Sy^UI ^d^Ji\ ssjjsi (jli .ijUdJ S_^JLua SjjIj J*L*lJI jj^sj Lj£ Ijl ^g^Jlj 

Cil'ftnll (_£_9-tu (_y£5jJljj jiJ (jj^-l! pLia_jl JjJLi .f-ljixu"^! j^jja cJ/Lflj-to 

5JUJJ ijjLLa ^j<"wti LgjI j2jli J ^ ^ IjJ ;<jLiil ^ II 3iLi2j jjIjoJIj 

jflaj J llik. j mi ij.ul2)!l iuijl^JI (jc olil^^^l (jt viudaJI aic .ij^almll 

.fljliu^l (j£ CiLs^li-l laa Lj (^l J^J^j fl'l l (j-o (_gj"i mil IdA 

^Lj (jl Jj3 (jil -(jj^-ll La J-t (jj^-lLj (j^sUJI pLlaJ^I £ ^jj Jj.1^J J-OJ-*^ 

JaS Ljj£j La£ — ^jjSij ijLl^l (j I (j ■» i.V< (^1 LjjJc (_5J^-I <U=^>La 3_aj iklill £s,i$J 

'•-I .^OH J-LC ifiLoJ-O J£ (j Sjlil 3iLj£ (^Jjij (^1 <jJi_/LflJ ^yj^-ll Idiil (Jij 4j| — 

N1YV ^Lc j JU^J Ji^^ Lis .^^1 jjj* Sa^lj JI^ "i! iiLKl! 

i la iAj ^j-a-JJ ^ J^' '- a> - 1 -*-^ cs^' isLuil c-Lxjia Lie Jjijj (^jJI J jS'i* l is i4^j^sJj 

<Loj3 ^jJI — «JjLs> ^^jjLSii (_yaiJj .i_jjjiLll j a *< ■» 1) Lgj ^j-^^; j^JI 
:I^J.I IjA — UY<\ f U j JjU 

v = H 0 r (2-8) 

• X Y j 4 mm5 U 4j a -° jJjj (^j-ll nJjLiSi (_LaLsua 

tjjJzU Jl^=^l L4J j;lj>jj ^1 iajjJ=JI ^ gt"'<" mi* SacLlil ^^^l sslai 

jikj La jl i^jLikJI ^ j^-SlI jJ=JI ip-Lj Sjj^iII ajSliaJI ^ jjl <^ll 



j-^ii 3jIjaJI j .oil ml <^>U Jl^=^l : cs>^ SjLajj .((j^^S!! ^Lji^Ib ^1 <ule 

(jc SjjLuaJI OjJoJI L$j ^Ij-" ^yjJI L$jlj iSjJ-^L? 'J-^J- 1 ^ajjl <<-ijo>J J-a^l 

j* nifl'll (jl .Lie SjU-uJI jLGjI J2l oIjjjj 3e 3J= j*5A\ SjL-uj S^aLuo 
jLajL o Lo^j .4 Laij pi i^all jdxu (jc gjLi <jl ^s> j^-SlI ^Ljj^l Ij^J dujaJI 

ja'n'i Lajlj ifLiAflJI «j-L£» Lie I J ■»" i o <jj j J i (_gj^ II J j 2 1 » 1 1 (jl jja*i!l (jJiil <Ji2 <j-° 
J^fljj(JI <J<_a i_La^_i <ill j tj'-'lj 'J-^ljJ- 0 ^J^-j J-^ J Jo"" (^jJI '^j-'-'J Llljj f-l it-iQ II (jl 
Ll_a^j 4lL^j Ijjj "i! P j; i^ll jl .JOaiU f-LiAflJI (j^ ijJ-o J-£ Lie ljj-*-> <_£jjaJ.I 

6^ 'i^^ 1 t^*^ 1 J^ 1 ? <G ^-J ^ ^ 'J^ 5 ^ 1 ^>=* ^L) <y?^ 

«J^» 0' lp* 3 " ^ LilLa gl i^all jjjsj (je ibJaJij Lill (jl Li* (j-a 

^^jiJI (jl .jaxilJI IjjJi (j-a Ja^'ll LUaJ (jl^ Li iaa. Iia> (j! ^li .j,ialj oliLJ.1 

vZjI^^sJJj 3j.no mi II 3e^aJ.lj oljjJI Jlo <|J .n-^Sil liuiLaj J-C. ^ 3 ; i" ^1 3_a£_aJ.I 
Ijjj .JJ-olil pLAflJI Jjja J^. i_iU"" i±ij^. j (_s-^; Laj SjJuJI (ja iSjjjaJ.1 JjSLIjlJIj 
^jjj i Qj» i^ll i_ila^j^!l J-C 3.'^'' 'j-* (j^ I (j o-^ J-C ^Lulj.S!I £>jjJ> .kiLaj 

dj^sJjj jaj (j-oj i(j-aj4il ^jA gl i^flll JJ-oj _£jLl Uj^J <L)LaJI isj-ii (^ii iijjjaj.1 JjSLIjlJI 

— 3il mil £_a LiJ jJa JeLlJI 3e j^u I '«** (^jJI — OcLlJI (j-a £ ^jlll Ijji 

4j=JLiAla (^-iU.1 (ja La vliSj (j LgJ^ (jj*s II (IjL j"^ a ililL^ I jl <jlS jll La U . . JnII . ^jt> 
jUJlI^Iii ^jlu\ jl a ftj'jl Ijji Jx. Jjlk ' .Llj| LgJj-a jLa ttjl ^Sj jaj (6J^a.j 3 US'. ,j 
(jaj jl^ <iilj (je i _^^| ^jj, ^jjJI L&l jj ^jlll SaeLllI 3^ j^sJIj «|> JaaJI 

Llli-aj iL^j (_jjJI vliLc j^uJIj i^JjJI 3 ■ j a 1 1 ' tSlla II iji-i Jj i^^l Jl ,^o'NI jSlj 

isjjSij .3e j^uJI ''II"- 3il .nil £sjjJ> «l""* ^ j-a^l i 'It-" vliS^JI (jxi ^ cj-uiaJ (jl 
.p.Lc jLjia ^ V,V Ola jij ^j^ull jUMI (j! Jl I4J IXuali. ^1 3jaj<ll 
C1L1 j" .ni l j-i^l Jx. (jil l- jlil CjLsI .nil J^. a *' J-C JjLfii (j^LS j' t~*. . 

(3 .Ca^JI J^^-a ^-a _/tJLLi_40 (jjLijJI (JjJL-a (jl 3_ilL^al 4-aj^ .CiLfll^a-ll J_a^_Q ^S^lLI (j-a 

i-ij mij <ilJjj iL^^ (j k l-i_i" mi 3j_>aJ.I jjSLlxJI (jl 3jIjJI j j^jlil 6^ 'j^W 
(jl (jisjliil (jAS < 0 fl*sj Laj I^j^ 3iKJI U.njXa (jL^ IjLi .Lgjjj SJjLlil SjjjUJI 
<ilJj (j^ 3jIjjj .LaLaj ^2jH (jl J| ajSllxJI pLkjl Jl JjLlJ.1 cjjUJlJI ^jJj 



.((pjfcf. ^\-\ mjl)) (j I (jl J[ (J^V <j-° I (j ijJULa ijjj^."" <m 4 USUI 

(ti~»-j IjjSi (JjjjJ .^tlaJ II ^jl (iiVjlj j^jJajJ! jLa-flj^l £>u Sj^la n SJLfl <iJLiiS> (j j's" ni j 
,L^LiLai! <Ln--> ~> (j j^Lj-LU g ii_i^j-o pLiaJl Ij pLAflJI JjuaJLui <LJL*JI SiLjSLlI SsjjSi (jl Jj 

.(jLx&l ^UjJI *LiiJI <JU j S jU! jJ=^ jl > Jx.) Ij^a (^Ij 

jSjllI ^ j mi JjSLajlJI (^jU vljLiLuJ.1 SjLjj (jj^"" JJ-oj £-a ijjJaJL 

(jALLjj '-'j^ < '< lALkXa SjIII 3ilj£ vijjl^ Ijlj -Ifl'j.' iljUli! iujUJI Jiu (j! 

(jj .«<L^>^JI ialjSUI 4JLa.» (_5-a-<^J Lo djJ-Sjiajl! iff-&jJjl JJ mil <3^3-& ££J 

J| ij>?J.I -xi2ll»_l! jcLu ic j*ju JSj Lalij ji .nil Jl iijjUJI S32 (jA^Ljj 3JLJI £> la> 

■ (tin (jj^"" 3 luJIa (^jij 3JUJI £sjjS> (jj .4jJI J-uaj ^ (3^J ji_uaj| i_jjlflj ^1 

• ^ (jj^ jaJI islj^Ji <Lcli2 jjjj <(jj^-" 31a- jll (jj 

■ o'^ n JLo JSU (2^».jjajjs> v^ljj \ * ^ya-j J^L*^ L° j' '^f / 

.Lie 2 . j 1 1 i .al \« II jjul J i«oj (jj^-ll JJ-oj JlaLij Jj-*-o (JjjLiS ^cl mo (j-oxijj 

Jj .^^11 (j <Laja. ^ Lj « 1 ci j^jSU .jja^a.^11 ^Lij^l jljS n (jJjLi2 (j 4_i j * 10 J^JJ "i! 

4jNIjjI gjLaill (>j J uajJI jaj iJJaLllI jljSn *-^* (^C. ill jla S Ja-SlI Jj^s jJI J^. 

J J-t viJj ^1)1 5^LLLI oljLadl Jj! cjjj N^^A f Lc j ^ .^jUI j^olJ 

j ^jL^15 £^\<. Lailj .J'lia^l J-t UaLlS <j£3 (J SjaaaJ! 5j>?J.I OiSLIjlJI 
j^jjs Lijjj(js (^jij jiJ (jc cjLfljJI i~i a LoLoj ^tc. 4 -n iVill &jj5> !Llc S J ■»" i n 

Cp-i iljLlJ.1 iijjUJJ (Jjj^LjII ssUJi^l (j J-ojlj iCi2jJI <iiJj ^^la. ^jUI 

Lcui SjU! £sjjS> jAua-a (jc vZjJjaJHtuj .SjJJuJI CiLiLuJ.1 J-C- LAjI j^-cli^jj Jj <ijjjaJ.I 
i-^" ,„l .j .(jjSDI vZjL j"^ a Jji pLAiiJ jiJ! »lla a-ajju < JjS j^-a O j^j LaS! 

JjSlI SpI i^all frllaJ^ ^Ijjicin iaj ((jjjLuSlljj .gl'l^'l^il lili jjiniu pi i^all pl'i^'il 



£ j< al l I '■ j . A ^ j ll&a -(jj^-H .-.I . j"^ ^. 4-uaUJI iSLkJI j\ 2I"<I I <iLj^ U ,„j ".^ 

(jl^j isLkJIj itflll (jL (^AID ^Ij .iuaUJI 3j wti'i II LlJ L^LojS ^1 i^Ix*.!! 
5iLi)!Li .(^kll j^u j^^a x itUI = iaLkJI :i)jUil J^Li. ^ dJjj .So^lj ILajJ 

i££ Sj^ua (j lijli-a iSLk j» oia II idlaj <4j£ > a. Ji^Q i j> aia II L$£laj ^1 iSLUI Jl 

^ikllLaj^^^JI ^Lx.i'bL! (jl jl iiSLk idloj ^1 La>o^.j SjLU o»mI (j£J .(jj's ...ll 
ij ^i^'i (jl I'm !<-. jljn.ll lla> j IjJ .iujUJI ^U-a (jLoi <ULai i >i.S!l ^ iSLU 
J^l aaJI ^ «43LUI isl^» ^Li IA^j .Sj^ll SiLkll <> iihzl] gjfi] LjLid 

(jc I ,Vit jjij <« i^II» ^aA ^LiJI jXuail .^Kil el'iV^I jXuaxiJ 4-uaUJI iljbill j 
fiLaiaill I I jjfr j^*' (j£. I j . |j_ulj 2 1 1 \ « al « I I I ^ « M j^"" ^jJI do \ j UH 

(j m* — SJaLkJI 4iQ£ (jLii LgjLii — t^lj gjLi-ll Jl f^>" 6-° 5jlsj <j i_u <n"" 

.(j^l 4 '!<* I j£ j*' ... La ^JjSlJ .2 a l Ul l 2_sLj£ jj5> jUSi^l j voj » I jj t \ lAflJ I g LVa j l 

Jil J L^la j^I L^i! J is. _^JI 4ojS|| JjLjG iSLUI 3iLi£ Ja> ?<jj| lia^a IjLo 
<j-a '/£ JjL»j ifcflll ssiai <jl ^l^^aJ.! j Sj^all ijj^L! j\>^JI <Jj£ 

pLAflJI (jlj illlLu &Ua <•-! lAflJJ (jl Jl ^Aj (jl <jLii (j-a Ssa^a IjjSi .<La. j^sJI 2I"<II 
(jjs (jLi) .(jnn mlli j^ulj *^l I '"If (jil .Jj^l (Jl ^aj-ou-m JJ-ajJI (jlj iSsLiLa^ 

Lfejl ni a (J_C l^al a ' La^o tS^^-LI J^,>a (J^^a^- (4jLuJI cjjJ S^a-a Sj_a^al! ^a^-lll 

^ 3K oil I .Lflia S _>aJ.I j^j^s Jl _>3S!I y£i\ (J^ (j^ 5jijLlJI iijjUJI S^2 ^ lia> 

I J»l"_'l ^l ''II <ilJj <ilJj (j La-> — '-II fcj^J SJLa^^l 2I"<II jji^ Lajic Uil 

4j ^aUI i ija II S_a3 ilj^^ ^ K" Lgjl la j — — S >aJ.I j^j-a (j Jl^^ail Jjjjj^I i ifllll 
J^a.j (j-a *i! 4jl (Jl (j o I a 'l liii (j-°J .L&jlj-a (j JjJJ (j un mi l J*-^" ^ Kj Laj 

ljjJ> Jx. (3^^ U^Aj •f^>?-^' 'Sj^ 3 ^ C5^' *>?^' li Sjlll (ja ^rvj^-i jaJicI jjS 

(jjijj ja_a d>^b Jljj ClS^JI (Jlj .«4-ail=II SjU.1)) ^ 0 II ^^'n II 

(j-a (^1 iLuoJ i9^aJUI Sjlil iic^ (jjili (jx, (jj<"" LgjI jllaj Lj£ (jlj .Sjlil SsjjSi 

.^Lij^j^j ci^jjl^j ci^jJ&Al 

a^LiC (j iijjUJI Jjl-flj jAt ii I (j i^*^ 3Jajjj-a v2jljjaJ.I (jl IkaJj <iilj dAJ 

4j jjjj (^jJI ^aJI Jx. (jAaj l fl<^-»i jjju "i ol>aJ.I (jl fXjJ 

J^fljjJI (Ji-lj Cil_>^-ll LjJ <iJ j -n jj (_s^' CiLc j^uJI (jLi iL^jl__^-a j^lj-a J^ai*- ^j-^ '<ll 

i^_>^J.I jjS'<<IL (jj_>i5!l p\ uoc^L 4luaUJI iijjUJI 5^2 (jx, v^nLs^I jjj c5>?J-l 



(^o j-l£l i&ill isOA (^1 tl£JJ j3j .^jjaJJ J^jijjJJ iaJLo^^l itiJ! JJAflJ (j-a Ljj£~aJ 

£>jjj> I j ■ j" ^ j ^pJI 2^IUt l SjU.1 SiLAl jju t Lg vZjIjjs^oU 2 ,1 1 2I"<I I 

iSH-ojaJj .v!jI__^=>J.I «£xU» 5jj^_j* <LiLA| SjLo <^l ^'m IjjSi .vZjI_>^J.I 

^ XV • — 4_olkJ.lj 3jjL«JI L^jj jji^i — SjIII (j ijjliJI iSLkJI JL=^! jISj 

Jjl\ SIajJI ^ jjjj as .£j jiJI Lgj j> mmj ^1 iSLkJI 3iQ£ Jl £ J «<~\\ lia> 

jjtVm ^ <Gl JjlslIL Lij^j I I i«(_5jLLJI it-iall» J| jj-*-^ <j' ni" 

^1 f-LAaJI (^1 < JjlslIL llalj jJLlj LjLu-a pLAslII (jiuJ ^jjLjjiiJ! 

i aj£ j iJAalll c-LAfl-ll (^js ijJ-o i^a J-£ ijjjaJ.1 AaSLajiJI Ja-=-J <jl ' aj$ J '(j,'^ 
jj-o J^*^JI ^1 jfl la 1 <jl t~i^» 1 *1 (J-C £_ilaj_ttu 4_i_A l_/Ls*i! I CjLa wm-» 11 (J^ 

J_£j .iSLkJI iiiSiLa iSjj JjVi ^\ Jj^"i'iill ^ ^jij iiioj iliaJ (£l (j 4jl TojII I OA 

.JajjAlL Ija ^ i I j a i o (_£jLtuj £^_>iJI iSLk £j\ Ji^." nil I t ao^."ll 

_>i>J jiJ (j-oj ivliS^a ^J^-j J-C- iSUaJ! Sjl ■»" nil !jLs"i! I ^Li 1 m^. II (jS-oj IjjSi 

.J^^l J| j(j^"l ^ (>oj il^J iuaUJI mil gti)! iiiKJI iSLkJI I4J 

S^-1^5 Cil^-flJ J^a^.^11 jfl Ui" (^gjJI CiLi 1 "1^» II (j-o ^jLa 4_iLLo_i ^l^flJI 

jikj Lo jl i^l jUJ ij jjiLa iSLk J j (j i_i_i m" S ^LliJI £s jjj> .Ijo^o ^a"-^" 

SJL^)!I iSLkJI 5iK Jl (j^UJI L^al^ul . °_i^' .«LJkil isLkJIn ^1 <uk 

lfl'i<l <gl i^iall J^JI fU^i^l OjJ^ <c5>i.S!l isLkJI (jlij -OjiJU ^LuaUJI 

iii^^J.! a^llxJI 5^_>^ I4J jSj^ Jli\ iSjjJJI j ^^i-SlI iSLkJI ^ i <l"i-^"i 
il^l j iSLkJI ssia> l? i < mm* iojUj ilo^l j c5>i-^l iSLkJI ^-1^1 ,_i < ,»** Lal^i 
.(3j£_1I jj-oj ^jLuj (jc Jjlxuil jiljlll ijiljj S_j3 
(jLoi — (^l^ .3(3 1I in Sjii j (^l" m'lj! jii N "\ N V ^Lc j <jl j^aJL j^- 1 ^ 
.(jju i ^im"^! as JjL& jj-oj j^ij jJ) ULaj ^^^-11 (j-ojjj — 4j^sLjl,o 3il^ 

.LLa (3,3^-11 SjLo ^nVi J| iij jUJI Jj-a JjL»J ^ jiljj 5j3 Jl gll^.1 jii jaj (^jsj 

jLouj <(^.>^" ojliJI ; 4^^l ^^L*- 0 ij Jj-^ 6^ Ji *4 ^3 



(jj£JI (jL Ljj ^KJ aaJI Iaa ^jOj (J ^ ilia ^ji j3j A 3* _>JL <J 

.(iujUJI SjS JjLij ^->"ll (jx, vIj! _>aJ.I jji S„U~>ajl ifljjlaJI 6 OA (jSl) J,iali 

Jiaj — £j ia^u ^ Jli\ — ialkil iSLUI iili&i .(jjUl Jj5j.no J Lioj j 
SjLL! <> i^UI di£ — (5^11 isLUI ^! Lulu <(jj£JI jd^I iiiac J^ iLlj 
^.^JU ikpj.1 isLkJ! isQS oj£ ijbjJI j .joaUl L^IaQS Ji^ — ^L*-^ 1 
j oLaLg-uj)!! & oia JLJI ciSdl j (j£J .tkLl; jjxGJI (jl^j .iL^l! ^ ^Sll 
Ij^J .ialkU isLUI <j p fl „,' Lax, Js! ^Jj.mo Jl ^jUJ isLUI 3iLi£ 

iSLkJI (j£ gjlj Ja^aJxi £jLuj <Ls-a J^.j .JJ-ajJ! <j j> lujj <jL^ ^jJI JJaLll! ^2jJ 
j ojUI f-ajJ ^LiiLa ^jJI £ Jx,L»ll ^iAj ^ua. NA-Y J< ojl jJijl) iaikil 
. J<5* .nil (j ^jl .."ill loA j n"l in l ^jl jja^lll (j-aj . (t <j-°>l' JjLLa 

v^LaLg.^)!! (jc iJLJI Lxjljjolj JjAsSI <_>^j-*j J-j Laji SIja J£ 0 ^ I'i (jj^uij^ 

:h*. _^J! ifcUl (> Sjjla v mj S j^ua J-c dJjj .iSLkJI isQS j iitLLil 



* , * * 1 ± * , * 1 ^ *' 5jj J-£ 4_i jLxJI SjLLI 

•,• 1 ± -,YV ioikil SjUI 

± -,vr iilkil JiLkJi 

• , • Y ± \,» Y SJU^JI SilSUI 



(jl ^jA IjA i_m in .j£ dia'll gLla^j j_al ia.j^JI iajjjJI (jxi iijLgjJ! ja^ulll i_)l_/LSl 

jjC "vjLl2 jfljjj, a islXJI Cxjl£ S j^iLva pjl^^H jU-fljjl <_jLacI j 4il d jSi ij\ I'm If 

.JUJ! LilSa J^ai^J iacL^a LiLxjisI . ir.\ i^" j3 ^jNlii'i!! IIa (^KJ .ia.^^! ia^l 

jd^l <i>M j <^^JI i^l <> ^2 J3l iilXJ! cij^ ,JLUI J^ 

^^lilJ is jjJj I OA .ii- _>aJI isl"<< II jijNLa ^aA Lxus j^l iJllJI S ^ i^SH S JLill (j (^AJI 
liAj .ia. _>aJI ilLaJJ J^ajzs^JI <dJ=jj Lax, j^I Ji m"l Cul^ iSLkJI 60A (j! 

.iilXJI (j^aSLjj JcLual; Ijjj iijl^dl o-a 3 inK'in CuL^ ^1 islXJI Jilj (jl <jLi, 




oUj! j (jSJ .i;^J.I j^li^JI v 31 ^ 1 CSJ 3 R K >>- J-^ j 

'LooIj ^jJ! .1 1*^11 oj^=J! i_al mi"<^II Jj3 ^J±=* — jj! ol jLjIc^! tslb e j 

(jl^ Lojj i^^JL g-aij 4aau! i_a2_jl! .i^ j'i m n c-l i^all jLlo lAVill 



J-C. S_£-Lua SjLkla ij\ (^jiLuii <iiiKJ! SySJL JdxilJI dlia. \j\ tjZA <iil.uJI j IjJLsj 
(V^o c-jjsJI (iilj — J_uajll JjLflJI Lijj£ (^Li i<Glj ^^jJI J-Cj .(jjjLu^L .11 n grt-wnll 

ejaJ! ^iii iLlc ijj^is jLia NV,V jj-a^ Ji.b j2l^Jlj JL^)!' uj^JI 

"^1 ^jjfc Lo — ~ . U. ■» 1 1 jLa-aj^l j j a <la SjJLilll f. j 2 » ,7, 1 J l .5" ,„ l I '.< V. ^jjl 

.LJjLi L j" im XuzjiS JjLflJ! (jj^-ll (jj^J <jj^ <j"° J/' 1 ^ 

2_ixuijJI Lgj g- 0 -^ <_s^' 3 mjl^ II JliJul J£ ^ <Gl ^jjji 2jjL$il! 3~> jUll 

j^aic (j a" 1 1 ^ 1(^-0^1' JJJ-° £-° JJ-ojj pLAflJI (jilj .llj" mo «<jjiaJ» ^l^-o^l^ 

•^h? j"""" <j^-°3^l5 *\ i^iW (j-o J£ 

i_S-i£j t P j 1 t-i 1 1 it j^u cjjLSj ic j^uj <iJ__>ivJJ Lajjj <j(jjj=ill 4_s_j3JI (jjJ CiLjj^-tl j-i-ual 

LLa ^LiS^lj .Jl£ ojill pflfll Sjjj^vAJI ciljjSllj iilJI ^aiu i^Ltll 3 m null SjjJii <j! 

.Jj^j L»jIj ljL=>jl 
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For readers interested in the historical development of the subject: 

• Jean Eisenstaedt, The Curious History of Relativity (Princeton Uni- 
versity Press, 2006). 

• Abraham Pais, Subtle is the Lord (Oxford University Press, 1982). 

Books at a similar level to the present one: 

• Albert Einstein, Relativity (reprinted in the Routledge Classics se- 
ries, 2001 [1954]). 

• Max Born, Einstein's Theory of Relativity (Dover, 1962). 

• Hermann Bondi, Relativity and Common Sense (Dover, 1964). 

• Domenico Giulini, Special Relativity: A First Encounter (Oxford Uni- 
versity Press, 2005). 

• Stephen Hawking, A Briefer History of Time (Bantam, 2005). 

• N. David Mermin, It's About Time (Princeton University Press, 2003). 

• Bernard Schutz, Gravity from the Ground Up (Cambridge University 
Press, 2003). 

• John Taylor, Black Holes (Souvenir Press, 1998). 



Somewhat more mathematical treatments of the subject: 

• George F. R. Ellis and Ruth M. Williams, Flat and Curved 
Space-Times (Oxford University Press, 2000). 

• W. S. C. Williams, Introducing Special Relativity (Taylor and Francis, 
2002). 

• Wolfgang Rindler, Relativity (Oxford University Press, 2006). 

• Vesselin Petkov, Relativity and the Nature of Spacetime (Springer, 
2004). 

A full understanding of general relativity requires a sophisticated grasp 
of mathematics. There are many books written at this level, including 
the following: 

• Richard A. Mould, Basic Relativity (Springer, 1994). 

• Robert M. Wald, General Relativity (University of Chicago Press, 
1984). 

• Hans C. Ohanian and Remo Ruffini, Gravitation and Spacetime (Nor- 
ton, 1994). 

• Ta-Pei Cheng, Relativity, Gravitation, and Cosmology (Oxford Uni- 
versity Press, 2005). 

• James B. Hartle, Gravity: An Introduction to Einstein's General 
Relativity (Addison Wesley, 2005). 

And at the opposite end of the spectrum, for children of ten years and 
upwards: 

• Russell Stannard, The Time and Space of Uncle Albert (Faber and 
Faber, 1989). 

• Russell Stannard, Black Holes and Uncle Albert (Faber and Faber, 
1991). 



ask2pdf.blogspot.com 



